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(57) Abstract: The present invention provides compounds of formula I: in which: one of T^and T^ is N and the other is C; T^ and 
T3 are independently N or C{C\^)^h X, Y and Z are independenUy N or C(CH2)nR^; is Ar^ or R^ is Ci^alkyl optionally sub- 
stituted with one or two groups Art; fsil is an optionally substituted cyclohexyl, piperidinyl, piperazinyl, morpholinyl, adamantyl, 
phenyl, naphthyl, a six membered heteroaromatic ring containing one, two or three nitrogen atoms, a five-membered heteroaromatic 
ring containing one, two, three or four heteroatoms chosen fiom O, N and S, at most one O or S atom being present, or a nine' or 
ten membered bicyclic heteroaromatic ring in which phenyl or a six"membered heteroaromatic ring as defined above is fused to a 
six or five membered heteroaromatic ring as defined above; Ar is an optionally substituted phenyl, a six membered heteroaromatic 
ring containing one, two or three nitrogen atoms or a five'membered heteroaromatic ring containing one, two, three or four het- 
eroatoms chosen from O, N and S, at most one heteroatom being O or S, Ar being optionally substituted by one, two or three groups 
chosen fi-om halogen, CF3, OCF3, Ci^alkyl, C2.6alkenyl, Ci^alkynyl, nitro, cyano, isonitrile, hydroxy, Ci.fialkoxy, Ci-6aIkylthio, 
-NR^R', -CONR^R'', -COH, CO2H, Ci^koxycarbonyl, haloCi^allq^I, hydroxyCi.6alkyl, aminoCi.6alkyI, Ci^alkylcarbonyl and a 
five'membered heteroaromatic ring containing one, two, three or four heteroatoms chosen from O, N and S, at most one heteroatom 
being O or S, optionally substituted by Ci^l^l, halogen, amino, hydroxy or cyano; or a pharmaceutically acceptable salt thereof as 
a VR-1 ligand; pharmaceutical compositions comprising it; its use in therapy; use of it in the manufacture of a medicament to treat 
pain; and methods of treating subjects suffering from pain. 
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before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the FCT Gazette. 
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SUBSTITUTED AMINO HETEROCYCLES AS VR-1 ANTAGONISTS FOR 

TEEATINGPAIN 

The present inveiition is concerned with substituted amino-heterocydes 
5 and phaxmaceuticaUy acceptable salts and prodrugs thereof which are useful as 
therapeutic compounds, particularly in the treatment of pain and other 
conditions ameliorated by the modulation of the function of the vanilloid-l 
receptor (VRl). 

The pharmacologically active ingredient of chilli peppers has been 

10 recognised for some time to be the phenolic amide capsaicin. The application of 
capsaicin to mucous membranes or when injected intradermally, causes intense 
burning-hke pain in humans. The beneficial effects of topical administration of 
capsaicrn as an analgesic is also well established. However, understanding of the 
underlying molecular pharmacology mediating these responses to capsaicin has 

15 been a more recent development. 

The receptor for capsaicin, termed the vanilloid VRl receptor, was cloned 
by Caterina and coUeagues at UCSF in 1997 (Nature, 398:816, 1997). VRl 
receptors are cation channels that are found on sensory nerves that innervate the 
skin, viscera, peripheral tissues and spinal cord. Activation of VRl eUcits action 

20 potentials in sensory fibres that ultimately generate the sensation of pain. 

Importantly VEl receptor is activated not only by capsaicin but also by acidic pH 
and by noxious heat stimuli It is also sensitized by a number of inflammatory 
mediators and thus appears to be a polymodal integrator of painful stimuh. 
The prototypical VRl antagonist is capsazepine (Walpole et aL, 

25 J. Med Chem., 37:1942, 1994) - VRl ICso of 420nM. A novel series of sub- 
micromolar antagonists has also been reported recently (Lee etal 
Bioorg. Med Cbem., 9^1713, 2001), but these reports provide no evidence for in 
vivo efficacy. A much higher afELnity antagonist has been derived firom ihe 'ultra- 
potent agonist resiniferatoxin. lodo-resiniferatoxin (Wahl et aL, 

30 MoL PbarmacoL, 59-9, 2001) is a nanomolar antagonist of VRl but does not 

possess properties suitable for an oral pharmaceutical This last is also true of 
the micromolar peptoid antagonists described by Garcia-Martinez (JProc. Nati. 
Acad, Sd,, USA, 99^2374, 2002). Most recentiy International CPCT) patent 
pubhcation No. WO 02/08221 has described a novel series of VRl antagonists. 
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wHch are stated to show efficacy in a number of animal models. We herein 
describe another novel series of VKl modulators. These comprise predominantly 
VRl antagonists but encompass VRl partial antagonists and VRl partial 
agonists. Such compounds have been shown to be efficacious in animal models of 
5 pain. 

The present invention provides compounds of formula (X)- 




(D 



10 wherein' 

one of T^ and T^ is N s^d the other is C; 

T2 and T^ are independently N or C(CH2)nR2; 

X, Y and Z are independently N or C(CH2)nR^; 

Ri is Ari or R^ is Ci-ealtyl optionally substituted with one or two groups 

15 Ari; 

Ar^ is cyclohexyl, piperidinyl, piperazinyl, morpholinyl, adamantyl, 
phenyl, naphthyl, a six-membered heteroaromatic ring containing one, two or 
three nitrogen atoms, a five-membered heteroaromatic ring containing one, two, 
three or four heteroatoms chosen from O, N and S, at most one O or S atom being 
20 present, or a nine- or ten-membered bicycUc heteroaromatic ring in which phenyl 
or a six-membered heteroaromatic ring as defined above is fused to a six- or five- 
membered heteroaromatic ring as defined above; 

Ari is optionally substituted by one, two or three groups chosen firom 
halogen, hydroxy, cyano, nitro, isonitrile, CPs, OCFa, SF5, Ci-eaDsyl, C2-ealkenyl, 
25 C2-6alkynyl, Ci ealkoxy, Ci-ealkylthio, Ci.6alkylsulfin.yl, Ci^ealkylsulfonyl, ^NR^BF, 
CONR^^'', -COH, -CO2H, Ci-ealkylcarbonyl, Ci-ealkoxycarbonyl, haloCi-saHqrl, 
haloCa-ealkenyl, hydroxyCi-6 alkyl, aminoCi-ealkyl, cyanoCi-ealkyl, Ca-ecydoallsyl, 
hydxoxyCs-ecycloalkyl, aminoCs-ecycloalkyl, haloCa-ecycloaliyl, 
cyanoCa-ecydoaliyl, haloCi-saliylcarbonyl, Ci-ealkoxycarbonylCi-ealiyl, 



wo 2004/074290 



PCT/GB2004/0G0702 



(halo)(hydroxy)Ci-€aIkyl, (halo)(hydroxy)C3-6Qrcloallqd, phenyl and a five- 
membered heteroaromatic ring containing one, two or three heteroatoms, at most 
one O or S atom being present; wherein the phenyl and five-membered 
heteroaromatic ring are optionally substituted by Ci-ealkyl, halo, hydroxy or ' 
5 cyano; when two Ci-ealkyl groups substitute adjacent positions on Ar^ then, 
together with the carbon atoms to which they are attached, they may form a 
partially saturated ring containing five or six carbon atoms; when two Ci-ealkoxy 
groups substitute adjacent positions on Ar^ then, together with the carbon atoms 
to which they are attached, they may form a partially saturated five- or six- 

10 membered ring; 

Ar is phenyl, a six-membered heteroaromatic ring containing one, two or 
three nitrogen atoms or a five-membered heteroaromatic ring containing one, 
two, three or four heteroatoms chosen firom O, N and S, at most one heteroatom 
being O or S, Ar being optionally substituted by one, two or three groups chosen 

15 firom halogen, CFs, OCFs, Ci-eallQrl, C2-6alkenyl, C2-6aIkynyl, nitro, pyano, 

isonitrHe, hydroxy, Ci ealtoxy, Ci-ealkylthio, -NRSR^, -CONEqi^ -COH, CO2H, 
Ci-ealkoxycarbonyl, haloCi-ealbyl, hydroxyCi-ealkyl, aminoCi-eaU^l, 
Ci-callsylcarbonyl and a five-membered heteroaromatic ring oontainii^ one, two, 
three or four heteroatoms chosen firom O, N and S, at most one heteroatom being 

20 O or S, optionally substituted by Cvealkyl, halogen, amino, hydxoxy or pyano; 

112 and R3 are independently hydrogen, halogen, CFs, OCF3, Ci-ealkyl, 
C2-6aIkenyl, C2*6alkynyl, nitro, cyano, isonitrile, hydroxy, Ci-ealkoxy, Ci-ealkylthio, 
-NE6R7, -CONR6R7, -COH, CO2H, Ci-ealkoJQrcarbonyl, haloCi-ealkyl, 
hydroxyCi-ealiyl, aminoCi-ealkyl, Ci-ealiylaminoCi-ealkyl, 

25 diCCi-GalkyOaminoCi-ealkyl, amido, piperidinyl, piperazinyl, Ca-ccydoalkyl, 

morphoHnyl, phenyl, a six-membered heteroaromatic ring containing one, two or 
three nitrogen atoms or a five-membered heteroaromatic ring containing one, 
two, three or four heteroatoms chosen from O, N and S, at most one O or S atom 
being present, which phenyl, six-membered heteroaromatic xxas and five- 

30 membered heteroaromatic ring are optionally substituted by haloCi-ealkyl, 
Ci-ealkyl, hydroxy, halogen, amino or cyano; 

and are independently hydrogen or Ci-salkyl; when both and R' 
are Ci-ealkyl then, together with the nitrogen atom to which they are attached, 
they may form a five or six membered saturated nitrogen containing ring; and 
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n is zero, one, two or three; 
or a plianiiaceutically acceptable salt thereof. 
In one embodiment, in the compounds of formula Q)- 
one of and is N and the other is C; 
5 T2 and are independently N or CR^; 

X, Y and Z are independently N or CR^; 

R^ is Ar^ or R^ is Ci-salkyl substituted with one or two groups Ar^; 
Ar^ is phenyl, naphthyl, a six-membered heteroaromatic ring containing - 
one, two or three nitrogen atoms, a five-membered ring containing one, two, three 
10 or four heteroatoms chosen from O, N and S, at most one O or S atom being 

present, or a nine- or ten-membered bicychc heteroaromatic ring in which phenyl 
or a six-membered heteroaromatic ring as defined above is fused to a six- or five- 
membered heteroaromatic ring as defined above,' 

Ar^ is optionally substituted by one, two or three groups chosen from 
15 halogen, hydroxy, cyano, nitro, nitrile, CFs, OCF3, Ci-calkyl, C2-6alkenyl, 
C2-6alkynyl, Ci-ealkoxy, Ci-ealkylthio, -NR^R^ CONR6E7, -COH, -CO2H, 
Ci-ealkoxycarbonyl, haloCi-ealkyl, hydroxyCi-Galkyl or aminoCi-ealkyl; when two 
Ci-ealiyl groups substitute adjacent positions on Ar^ then, together with the 
carbon atoms to which they are attached, they may form a partially saturated 
20 ring containing five or six carbon atoms; when two Ci-ealkoxy groups substitute 
adjacent positions on Ar^ then, together with the carbon atoms to which they are 
attached, they may form a partially saturated five- or six-membered ring; 

Ar is phenyl, a six-membered heteroaromatic ring cont ainin g one, two or 
three nitrogen atoms or a five-membered heteroaromatic ring containing one, 
25 two, three or four heteroatoms chosen firom O, N and S, at most one heteroatom 
being O or S, Ar being optionally substituted by one, two or three groups chosen 
from halogen, CFs, OCF3, Ci-ealkyl, Ca-salkenyl, C2-6alkynyl, nitro, cyano, 
isonitrile, hydroxy, Ci-calkoxy, Ci-calkylthio, -NR^R^, -CONR^R^ -COH, CO2H, 
Ci-6alkoxycarbonyl, haloCi-ealkyl, hydroxyCi-ealkyl and aminoCi ealiyl; 
30 R2 and R^ are independently hydrogen, halogen, CFs, OCF3, Ci-salkyl, 

C2*6alkenyl, C2-6alkynyl, nitro, cyano, isonitrile, hydroxy, Ci-ealkoxy, Ci-ealiylthio, 
-NR6R7, -CONRqa*^, -COH, CO2H, Ci-ealkoxycarbonyl, haloCi-ealiyl, 
hydroxyCi-eaUorl or aminoCi-ealkyL and 
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R6 and W are independently hydrogen or Ci-ealkyl; when both and BP 
are Ci ealkyl then, together with the nitrogen atom to which they are attached, 
they may form a five or six membered saturated nitrogen containing ring. 

Preferred core structures are obtained when Y is C(GB[2)nR'. In this case 
5 it is generally preferred that: X is N. Z is C{CBjz^tR^ is N, TP and are N or 
is C(CH2)iiB2 andTs is N or T2 is N andT^ is C(CH2)nR2; or X andZ are CCCHiOnRs 
and and are N; or X is N, Z is C(CH2)nR^ T3 is C(CH2)iJEl2 and and 
are N; or X, Z, "P, and are N. Additional core structures include those 
where X and Z are N, and T* are N and is C(CH2)nR2; or X and Z are 
10 C(CH2)iiR8, T2 and T* are N and Ts is C(CH2)iJR2; or X is CCCHjDdR^ Z is N, 1? and 
are N and T2 is CiCEbdiS?. 

Further exemplified core structures include those where Y is CR^. In this 
case it is generaUy preferred that: X is N, Z is CE^, T* is N, and are N or 
is CR2 and TP is N or T2 is N andT^ is CR2; or X andZ are CR^ andT^, and 
15 are N; or X is N. Z is CR3, is CR^ and and are N; or X, Z, TP, and are 
N. 

Ri is preferably Ar^ or Ci.4alkyl, especially Ci-aalkyl, substituted by one or 
two, preferably one, Ari groups. In particular R^ can be Ar^. RimaybebuiyL R^ 
may be cyclohexyl, piperidinyl or adamantyl. 
20 Ar^ is preferably phenyl, isoquinolyl, piperidinyl, piperazinyl, morphohnyl, 

cyclohexyl, a six-membered heteroaromatic ring as defined above, such as 
pyridinyl, or adamantyl, unsubstituted or substituted with one two or three 
substituents as defined above. Thus Ari may be phenyl, pyridinyl, piperidinyl, 
butyl, adamantyl or cyclohexyl In particular, substituents are chosen from 
25 halogen, hydroxy, cyano, CFs, SFe, OCF3, Ci.4alkyl, C2-4alkenyl, C^.4alkynyl, 
Ci-4aIkoxy, Ci-4aIkylthio, Ci-4alkylsulfinyl, Cwalkylsulfonyl, 
-NRfiR'', cyanoCi-4alkyl, haloCi-4aliylcarbonyl, Ci-4aIkylcarbonyl, . 
Ci-4alkoxycarbonyl, haloCi-4alkyl, haloC2-4alkenyl, hydroxyCi-4aIkyl, 
Cs'Gcycloalkyl, cyanoCa Gcycloalkyl, (halo)(hydroxy)Ci-4alkyl, 
30 Ci-4alkoxycarbonylCi-4alkyl, phenyl, or a five-membered heteroaromatic ring as 
defined above where the phenyl or five-membered heteroaromatic ring is 
xmsubstituted or substituted by Ci-4alkyl or halogen. More preferably the 
substituents are chosen from CF3, OCF3, SFs, halogen, Ci.4alkyl, Ci.4aIkoxy, 
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-NB^R'', Ci-4aIkylsulfonyl, cyanoCiMalkyl, cyanoCa-ecycloalkyl, Ci.4alkylpyrazole, 
halophenyl, haloCi ^alkylcarbonyl, phenyl, Ci-4alkoxycarbonylCi-4alkyl, 
Cs-ecydoalkyl, (halo)(hydroxy)Ci.4alkyl, liydroxyCi.4alkyl, haloCi ^altyl and 
Ci-4aliylcarbonyL Thus the substituents can be chosen from CF3, OCF3, SFs, 
5 methyl, teridarybutyl, fluorine, chlorine, naethoxy, isopropyl, methylthio, 

hydxoxymethyl, methylsulfonyl, acetyl, l-trifluoromethylethen-l-yl, 2-cyanoprop- 
2-yl, l-cyanocycloprop-lTl> bromine, 2-methylpyra2ol-3-yl, 4-fluorophenyl, 
trifluoromethylcarbonyl, phenyl, l-ethoiQrcarbonyM-methylethyl, cyclohexyl, 1- 
hydroxy-l-trifluoromethyl-2,2,2-trifluoroethyl, l-hydroxr2-methyl-2-propyl, 
10 cyano, ethoxycarbonyl, -OCH2O-, -CH2CH2CH2- and dimethylamino. 

Ari is preferably phenyl, naphthyl, quinolinyl, isoquinohnyl, or a six- 
membered heteroaromatic ring as defined as above, such as pyridyl, 
unsubstituted or substituted with one, two or three substituents as defined 
above. Thus Ar^ maybe phenyl, naphthyl, isoquinolinyl or pyridyl, particularly 
15 phenyl or pyridyl, especially phenyl In particular Ar^ may be imsubstituted or 
substituted with one or two substituents. Ar^ may be unsubstituted. Ar^ may be 
substituted. The substituents are preferably chosen from halogen, cyano, 
hydroxy, CFs, OCFs, Ci.4alkyl, C2.4alkenyl, C2-4aIkynyl, Ci-4alkoxy, Ci-4alkylthio, 
-NR«B^ Ci-4alkq^carbonyl and haloCi-4aIkyl. More preferably the substituents 
20 are chosen firom CF3, OCF3, halogen, Ci-4alkyl, Ci 4alkosy and -NR^R?. Thus the 
substituents can be chosen fix)m CFs, OGF3, methyl, tertiarybutyl,*fluorine, 
methoxy, isopropyl, methylthio, -OCHaO-, -CH2CH2CH2-, cyano, chlorine and 
dimethylamine. 

Thus preferred W groups include 4-trifluoromethylphenyl, 4- 
25 tertiarybutylphenyl, phenyl, 2-trifluoromethylphenyl, 3-chlorophenyl, 3- 

trifluoromethylphenyl, 2,4-difluorophenyl, 4-methoxyphenyl, 2-ifiopropylphenyl, 
3-methylthiophenyl, 2-naphthyl, 4-trifluoromethoxyphenyl, l,3-benzodioxol-5-yl, 
2-cyanophenyl, 2,4-dichlorophenyl, 3,4-dichlorophenyl, 4-dimethylaniinophenyl, 
2-methyl-4-chlorophenyl, 3-chloro-4-fluorophenyl, 2-fluoro-6- 
30 trifluoromethylphenyl, 2-trifluoromethyl-4-fluorophenyl, 3-trifluoromethyl-4- 
fluoropkenyl, 2-cbloro-4-trifluoromethylphenyl, 2,3-dihydro-lH-iaden-5-yl, 2,3- 
dihydro-l,4-benzodioxin-6-yl» 5-isoquinolyl, 2-trifluoromethylpyridin-6-yl and 3- 
trifluoromethylpyridin-6-yL 
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Further preferred groups include 2-plienyletliyl, 3-fluoroplienylmethyl, 
diphenylmethyl, (lS)-l-phenylethyl and 3,4"dichlorophenylinethyL 

Yet further preferred W groups include 4"fluorophenyl, 4-acetylphenyl, 4- 
methylthiophenyl, liaHauoromethylethen-l-ylphenyl, 4-(pentafluoroihio)phenyl, 

5 4-chlorophenyl. 4-methylphenyl, 4-hydroxymethylphenyl, 4- 

methylsulfonylphenyl, 2-chloropyrid-5Tl, 4-(l-<grano-l-meaiylethyDphenyl, 4-(l- 
cyano-l-cgrclopropyDphenyl, 4-bromophenyl, 4-(2-methylpyrazol-3TDphenyl, 4-(4- 
£luorophenyl)phenyl, bulyl, adamant-l-yl, l-trifluoroaoeiyl-4-piperidinyl, 
cydohexyl, l-piLenylpiperLdin-4-yl, 4-isopropylphenyl, 4"(l-ethor7carbonyM- 

10 methylethyDphenyl, 4-cyclohexylphenyl, 4-(l-hydroxy-l"trifluoromethyl-2,2,2- 
trifluoroethyl)phenyI, 4-(l-hydroxy-2-methyl-2-propyDphenyl, 4- 
trifluoromethylphenylethyl, 4-cyanophenyl, 4-tert.butylcydohe3cyl, 1- 
etho3C5rcarbonylpiperidin-4-yl. 3-methylpyridin-6-yl, 2-trifluoromethypyridin-4-yl, 
2-fluoro-4-trifluoromethylphenyl, 4-trifluoromethoxyphenyl and 3-fluoro-4- 

15 trifluoromethylphenyL Ri can be 4-trifluoromethylphenyL 

Ar is preferably phenyl or a 5" or G-membered ring containing one or two 
nitrogen atoms. Ar is more preferably phenyl, pyiidyl or imidazolyl, especially 
pyridyl such as pyrid-2-yl such as 3-substituted pyrid-2-yL Ar may also be 
pyridazinyL 

20 Ar is preferably imsubstituted or substituted with one or two substituents. 

More particularly Ar is substituted with one substituent, particularly ortho to the 

point of attachment to the rest of the molecule. 

The substituents on Ar are preferably chosen from halogen, CFs, OCFa, 

Ci-4al]jyl, Ci-4alkoxy, Ci ^alkylcarbonyl, cyano, hydro3QrCi-4alkyl and a five- 
25 membered heteroaromatic ring as defined above, such as thiazolyl or pyrazolyl, 

optionally substituted by Cwalkyl, such as methyl 

The substituents on Ar are more preferably chosen from halogen, CFs, 

OCFa, Ci-4allEyL Ci-4alkoxy, -NR<51^ haloCi-4alkyl and aminoCi-4aIkyL More 

preferably they are chosen from halogen, CFs, Ci-2alkoxy and Ci-2alkyl, such as 
30 CFs, methyl and methojQr. Thus Ar can be 3-trifluoromethylpyrid-2-yl, 3 

methylpyrid-2-yl, 3-methoxypyrid-2'yl. 4-trifluoromethylphenyl or 1- 

methylimidazol-2-yl- Ar can also be 3-chloropyTid-2"yl, 3-bromqpyrid-2-yl, 3" 
• (thiazol-2-yDpyrid-2-yl» 3-(2-methylpyrazol-3-yDpyrid-2-yl, 3-acetylpyrid-2-yl, 3" 

cyanopyrid-2-yl7 3-(2-hydroxyprop-2-yDpyrid-2-yl, 4-methylpyridazin-3-yl, 4- 



wo 2004/074290 



-8- 



PCT/GB2004/O00702 



trifluoromethylpyridazia-3-yl and 2-methoxyplienyL Ar can be 3- 
trifLuoromethylpyrid-2-yL 

R2 is preferably hydrogen, halogen, CFs, Ci-4alkyl, Ci-4alkoxy, OCFs, 
-NR^R^ -CO2H, cyano, amido, phenyl, pyridyl, morpholinyl, imidazolyl or 
5 Ci-ialkylimidazolyL These groups may be joined to the rest of the molecule via an 
ethylene or methylene linker which, when present, is preferably methylene. 

R2 and are thus preferably hydrogen, halogen, CF3, Ci-2alkyl, Ci- 
2alkoxy, OCF3 or -NR^R?. Rs and are particularly hydrogen or halogen such as 
chlorine. R2 and are generally hydrogen. Particular embodiments of R^ are 
10 hydrogen, cyano, bromine, l-methyHmidazol-2-yl, methyl, amido, phenyl, pyrid-4- 
yl, p3rrid-3-yl, morpholin-4-ylniethyl, dimethylaminomethyl, imidazoM-yhnethyl 
and carboxyL R^ may be hydrogen, halogen, such as bromine or chlorine, or 
cyano. 

R6 and R'^ are preferably hydrogen, methyl or ethyl. R^ and R'' can both be 
15 hydrogen, one can be hydrogen and the other can be methyl. In one embodiment 
they are both methyl. 

n is generally 0, 1 or 2, preferably 0 or 1 and most often 0. 
In one embodiment the compound of formula I is a free base. It can also 
be a hydrochloride salt. 
20 The present invention also provides compounds of formula lA*. 

aA) 

in which T^, T^, Ar and R^ are as defined above. The preferred definitions of 
these substituents apply to this subgenus, 
25 Compounds of formula lA are preferred in which B? is hydrogen, Ar is 

phenyl or pyridyl which is unsubstituted or substituted by methyl, CFa or 
methoxy and R^ is phenyl substituted generally at the 4-position by CF3. More 
particularly Ar is pyridyl, such as pyrid-2-yl, substituted, preferably at the 3- 
position, by CFs. 

30 The present invention also provides compounds of formula IB: 
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in which Ar, R\ and are as defined above for formula I including the 
5 preferences listed. In one embodiment of the compounds of formula IB, is N. 
Compo^mds of formula IB are preferred in which Ar is pyridyl, 
particularly when substituted by hydroxy, methyl, methoxy or CFs, is phenyl, 
particularly when substituted by CFs, and is hydrogen or chlorine. Ar may be 
substituted by methyl, methoxy or CF3. Particular preference is for compounds 
10 where Ar is pyrid-2-yl substituted at the 3-position and is 4- 
trifluoromethylphenyL 

The present invention also provides compounds of formula IC* 




15 

in which Ar and W are as defined above for formula I including the preferences 
listed. Particularly preferred are compounds in which Ar is pjnidyl, particularly 
when substituted by CF3, and is phenyl, particularly when substituted by CFs. 
Ar is generally pyrid-2-yl preferably substituted at the 3-position and R^ is 
20 4-trifluoromethiylphenyL 

The present invention also provides compounds of formula ID- 
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in whicli Ar, and are as defined above for formula I including the 
preferences listed- In one embodiment, in the compounds of formula ID is N, 
5 Preferred are compounds in which Ar is pyridyl, particiilarly when substituted by 
CFs or CI, and is plhenyl, particularly when substituted by CPs, cyano or 
chlorine. Particularly preferred are compounds in which Ar is p3aidyl, 
particularly when substituted by CFs, and is phenyl, particularly when 
substituted by CF3. Ar is generally pyrid-2-yl preferably substituted at the 3- 
10 position and Ri is 4-trifLuoromethylphenyL R^ may be 4-chlorophenyl or 4- 
cyanophenyL 

The present invention provides compounds of formula IE: 




15 in which Ar and R^ are as defined above for formula I including the preferences 
listed. Particularly preferred are compounds in which Ar is pyridyl, particularly 
when substituted by CFa, and R^ is phenyl, particularly when substituted by CFs. 
Ar is generally pyrid-2-yl preferably substituted at the 3-position and R^ is 4- 
lanfluoromethylphenyL 

20 Particular embodiments of the invention include^ 
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N-(4-trifluoromethylpheny])-7-(3-trifluoromethyl-2-pyridy0 
b]pyiidaziQe"3-aininei 

N-(4-tert-butyl)phenyl)-7-(3-ia:ifluoromethyl-2-pyridyl)[l,2,4]t^ 

blpyxidazine'B'amiQeJ 
5 NTtenyl-7-[3ixmuoromethyl-2-pyridinyl][l,2,4]triazolo[4,3-^^ 
N-[2-tri£luoromethylphenyl]-7-[3-triQuoromethyl-2-pyridinyl^ 
b]pyridazm-3-ainine; 

N-(3-chloropheny0-743-trifluoromethyl-2-pyridiny]][l,2,4]triazoloU^ 
b]pyridazin-3"amine; 
10 N43-trifluoromethylphenyl]-7-[3-trifluoromethyl-2-pyri^ 
blpyridazin-S-aroine; 

N-(2,4-difluorophenyl)-7- [3'trifluoroinethyl'2-pyridinyl] [1,2,4] triazolo[4,3- 
b]p3n:ida2dn-3"aiaiiie; 

N-[4-methoxyphenyl]-7-[3-trmuoromethyl-2Tyridinyl][l,2,4triaz 

15 blpyridazm-3-ainme^ 

N-[2-(l-methylethyl)phenyl]-7-[3-trifluorometbyl-2-py2idmyl][^ 

b]pyridazm-3-aiiiine; 

N-l3-methylsuKanylpbenyl]-7-[3i;rifluoromethyl-2-pyridm 
b]pyridazm-3-ainine; 
20 N-(2-impbthalenyl)-7-[3-trifluorometbyl-2Tyrid^ 
b]pyTidazm-3-ainiiie; 

N-{4-trifluoromethoxyphenyl}-7-[3-trifluorometbyl-2-pyri 
blpyridazin-S-amine; 

N-(2T>henylethyl)-7-[3-trifluoromethylTyxidm^ 
25 amines 

N-(l, 3-benzodioxol-5Tl)"7-l3-trmuoromethyl-2-pyridiny]J [1,2,4] triazolo[4^ 
b]pyridaziii-3-amine; 

N-[3-fluorophenylinethyl]-7-[3-trifluorometbyl-2-pyii 

b]pyTidaziii-3-ainiiie; 
30 2-({7-[3-trifluoromethyl'2-pyridinyl][l,2,4]triazolo[4,3-b]pyridazm 

yl}aiiuiio)beiizomtrile; 

N-(diphenylmethyl)-7'- [3-triflubromethyl-2Tyridmy]] ^ 
b]pyridazin-3-aimne; 
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N-[(lS)-lTlienylethyl]-7-[3-trifluoromethyl-2Tyridiny^ 
b]pyTidazin-3-aimiie; 

N-(2,4-dicHorophenyl)-7-[3-trifluoromethyl-2T3^din^ 

b]pyridazin-3-aniiiie; 
6 N-(3,4-dichloropheny0-7-[3-tomuoromethyl-2-pyridinyl][l,2,4]t^^ 

b]pyridazm-3'aniine; 

N-[4-dimethylaminophenyl]"N"{7-[3-trifluoromethyl-2- 
pyridiny]]ll,2,4]triazolo[4,3-blpyridazin-3-yl}ainiiie; 
N-[(3,4-dichlorophenyl)methyl]-7-[3-trifluoroinethyl-2- 
10 pyridinyl] [l,2,4]triazolo[4,3-b]pyridazm-3-aniine; 

N-(4-cMoro-2-meiaiylp]ienyl)-7-[3-trifluoromethyl-2-pyri 

blpyridazdn-S-amine; 

N-(3-cUoro-4-fluorophenyl)-7-[3"trifluoromethyl-2Tyridmyl][ 

blpyridaziii"3-amine; 
15 N-[2-fluoro-6-trifluoromethylphenyl]-7-[3-trifluoromethyl-2- 

pyridmyl][l,2,4ltriazolo[4,3-blpyridazin-3-aiiiiiie; 
N-[4"fluoro-2-trifluoromethylphenyl]-7-[3-trifluoromethyl-2- 
pyridinyl] [1,2,4] triazolo[4,3-blpyridazin-3-amine; 
N-[4-fluoro-3-triEluoromethylpbenyl]-7-[3-tri£Luorometh^^ 
20 pyridinyl][l,2,4]triazolo[4,3-b]pyrida2in-3-amme; 

N-[2-chloro-4-trffluoromethylpbenyl]-7-[3-trifluoromethyl-2 

pyridiayl][l,2,4]triazolo[4,3-b]pyridazin-3-anime; 

N-(2,3-dihydro-lH-mden-5Tl)-7-[3-trmuoromethyl-2-pyrid^ 

b]pyridazbi-3-aiimie> 
25 N-(2,3-dibydro-l,4-beiizodioxin-6Tl)-7-[3-triauoromethyl-2- 
pyridmy]][l,2,4]triazolo[4,3-b]pyridazin"3-amine; 
N-(4-trmuoromethylpbenyl)-7-(3-methyl-2T)yridyl)[l,2,4]tr^ 

b]p3Tidazine-3-ainine; 

5-cmoro*7-(3-methyl-2Tyridy])-N-(4-trifluoromethylphen^^ 

30 a]p3nddin-3-amine; 

5-cMoro-7-(2-methoxyphenyO-N-(4-trifluorometbylpbenyO[l,2,^ 

a]pyridia-3-ajQcdiLe; 

5-chloro-N-(4±cifluoromethylphenyl)-7-(3-trifluoromet^^ 
pyridyD [l,2,4]triazolo[4,3-dpyridin'3-amme; 
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6- chloro-N-(5-isoqxunolyl)-7-(4-trifluoromethylpheny])Il,2^ 
b]p3rridazin-3-ainineJ 

7- (3-methyh2Ty^idyD'N-(4-trifluoromethylpheny0[l,2,4^ 
axxiine> 

5 7-(3ixifluoromethyl-2-pyridyl)-N-(4-trifluorometh^^ 

a] pyridin^3-amine; 

7-(2-metho:}OTheny])-N-(4-tiifluoromethylphen^ 
amine; 

N-(5-isoqmnolyl)-7-(4-trifluoromethylpheny])[l,2,43tria2^^^ 
10 amine; 

7-(3'trifluoromethyl-2-pyridyl)-N-(5-trifluorometliyl-2-p3n:idyl)[l,^ 

b] pyridazine"3'aniine; 

N-(4-trifluoromethylphenyl)-6-(3'tri£luoromethylpyrid-2-yl)pyrazolo[l,5- 
ajpyrimidin'S-amine; 
16 4-trifluoromethylphenyl-3-(3-trifluoromethylpyridin-2TOimidaTO 
7-ylamine; 

A^[4-trifluoromethylplienyl3-7-[3-trifluoromethylp3nidin-2-yfl 
j6]pyridazin' 3 - amine ; 

7-[3-trifluoromethylpyridin-2-y]JW-[5-trifluoromethylpyri(iin 
20 pjridazin- 3 -amine ; 

iV^(5-methylpyridin-2-yO-7-[3-trifluoromethylpyridin-2-yl]imW^ 
A]pyridazin-3-amine; 

[7-(3-metliylpyridin-2Tl)-[l,2,4]triazolo[4,3-b][l,2,4]to^ 

trifluoromethyl-phenyl)amine; and 
25 [7-(l-methyl-lH-inudaz»l-2T0[l,2,4]triazolo[4,3-b]pyr^^ 

trifiuoromethylphenyDamine; 

or a pharmaceutically acceptable salt thereof. 
Further preferred compounds include- 

7-(3-chloro-2-pyridy])-N-(4-trifluoromethylphenyl)[l,2,4]triazolo[4,3-b]pyrida2ine- 
30 3-amine; 

7-(3-bromo-2-pyridyl)-N"(4-tri£luoromethylphenyl)[l,2,4]triazolo[4,3-b]pyridazine- 
3-amine; 

7-[3-(l,3-thiazol-2Tl)pyridin-2TU-N-(4-trifluoromethylphenyl)[l,2,4^ 
b]pyridazine-3-anxine; 
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743-(l-methyl-lS'-pyrazol-5Tl)pyri<ij^"2Tl)"N-(4-t^ [1,2, 4l 

triaz»lo[4, 3-b]pyrida2ine-3-ainine; 

7-(3-ethoxycarbonyl-2-pyridyl)-N-(4-trifluoromethylpheny0[l,2,4lM 

b]pyridazine-3-amine; 
5 7-(3xyano-2-pyridy0-N-4-trifLuoromethylphenyl[l,2,4]tria 

amine; 

N'(4xhlorophenyl)-7-(3-trifluoromethyl-2-pyridyOIl,2,4ltria^ 

3' amine j 

N-(4-tolyl)-7-(3-trifluoromethyl'2T>yridyl)[l,2,4]tri^^ 
10 N-(4-(2-hydroxyethy])pheny0-7-(3-trifluoromethyl-2-pyri^ 

pjrridaziae- 3" amine> 

N-(4-metbylsiilfonylpheny0-7-(3-trifluoromeaayl-2-pyridyl)[l,2,^ 
b]pyrida2ine-3-amine; 

N-(2-cWoro-5Tyridyl)-7-(3-trifluoromethyl-2-pyridyl)[l,2,4^^ 

15 pyridazine-3-amine; 

N-(4-(lxyano-l-methyletbyl)phenyl)-7-(3-trifluoromethyl"2-pyridy])[l,^^ 

[4,3-b]pyridazine-3-amine; 

N"(4-(l-cyclopropylpbeny])-7-(3-tri£luoromethyl-2-pyridyl)[l,2,4]triaz^^ 

b]pyTidazine-3-amine; 
20 N-(4-bromopbeny])-7-(3-trifluorometbyl-2-pyridyl)[l,2,43triaTO 

3 ■amine; 

N-(4K2-methyl-3-pyrazolo)pheny0-7K3-trifluoromethyl-2-pyridyD[l,2,4]te^^ 
[4, 3-b]pyridazine-3-amine; 

N--(4-(4-fluoropheny])phenyl)-7-(3-trifluoromethyl-2-pyridyl)[l,2,4]tri 

25 b]p3ndda2ine-3-amiJie; 

N-butyl-7-(3-trifluoromethyl-2Tyridyl)[l,2,4]tria2»lo[4 
N-(l-adamantyl)-7-(3-trmuoromethyl-2i)yridyl)[l,2,43triazolo[4,3-b]^ 

amine; 

N-(l-trifluoroacetyl-4T)iperidinyD-7-(3-trifluorometbyl-2-pyridy])[l,2,^ 

30 [4,3-b]pyridazine-3-amiiie; 

N-(l-cyclobexyl)-7-(3-trifluoromethyl-2-pyridyl)U^ 

amine; 

N-(l-pbenyl-4-piperidiny])-7-(3-biQuoromethyl-2-pyridyl)[l,2.4]tri2^ 
b]pyrida2ine"3"amine; 
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N-(4-txifluoromethylplienyl)-7-(2-cyanophenyD-[l,2,4]triazolo[4,3-^^ 
amine; 

N-(4-trmuoromeaylpheny])-7-(3-(l-hy<iroxy-l-me1iLyleai^ 
triazolo[4,3-b]pyridazine-3-ainine; 
5 N-(4-(l-2nethylethyl)plieny])-7:(3-tri£luorometliyl-2-p^^ 

b]pyridazine-3-amiiie; 

N-(4-(l-ethoxycarbonyl-l-methylethy0phenyl)-7-(3-trifluorom 
[l,2,4]triazolo[43-b]pyridaziiie-3-aimiie; 

N-(4-cyclohexylpheny])-7-(3-trifluoromethyl-2-pyridy0[l,2,4]tri 

10 b]pyridazme-3-amine; 

N-(4-(l"hydroxy-l-trifluoromethyl-2,2,2-trifluoroethyOphenyO 
trifluoromethyl-2-pyiidy])[l,2,4]txia^lo[4,3-b]pyridazine-3-aii^ 
N-(4-(l-hydroxy-2-methyl-2-propyl)pheny0-7-(3-trmuoromethyl^ 
[l,24]triazolo[4,3-b]pyridazine-3-ainiiie; 

15 N-(2-4-trifluoromethylphenylethy])-7-(3-trifluoromethyl-2-p^^ 
triazolo[4,3-b]pyridazine-3-amiiie; 

N-(traiis)-(4-tert.-butylcyclohexy0-7-(3-tri£luoromethyl-2-pyxi^^ 
triazolo[4,3-b]pyridazine-3-aiiune; 

N-(l-ethoxycaxbonyl-4-piperidinyl)-7-(3-trifluoromethyl-2-pyridy0[l 

20 triazolo[4,3-b]pyridaziiie-3-amine; 

7-(4-methylpyridazin-3Tl)'N- [4-trifluoromethylphenyU [l,2,4lto 

b]pyridazin-3-aniiiie; 

N- [4-trifluoromethylplienyl] -7' [5-trifluoromethylpyrim 
yl][l,2,4]triazolo[4,3"b]pyridaziii-3-amiiie; 
25 5-bromo-A^[4-trifluoromethylpheny]]-3-[3-tri£Luoromet^^ 
[l,5-A]pyridazm"7-amine; 

5-(l-methyl-lH-iinidazol-2Tl)'N-[4-trifluoromethylphenyl]-^ 
P3aridm-2-yl]iiiiidazo[l,5-b]pyridazin-7-ainine 
iV^(4-cUorophenyl)-3-[3-trifluoromethylpyridin-2-yl]i^ 
30 amine; 

5-methyl-i\r-[4-trifluoromethylphenyl]-3-[3-trifluorometliylp^^ 
[l,5-i]p3^dazm*7-ainine; 
7-{[4-ixifluoromethylphenyl]ainiao}-3-[3-tr^ 
£]pyridazine-5-carboiiitrile; 
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7-{[4-txifluoromethylphenyl]arQiao}-3-[3-trifluoromethylp 
Z>]pyridaziiie"5-carboxainide'> 

3-(3-methylp3mdin'2-yl)-iS^l4-trifluoromethylplienyl]^ 
amine> 

5 3-(3-methylpyridin-2Tl)"7-{[4-trifluoroinethylphenyl3ai^ 
pyridaziiie-5-carboiiitrileJ 

5-phenyl-iV^[4-trifluoromethylpheny]]-3-[3Hadfluoromethylpyii^ 
[l,5-i&]pyrida2in-7-ainine; 

5-pyridin-4Tl"-A^[4-trifluoromethylphenyl]-3-[3-trifiuorom 
10 yl]irQidazo[l,5-Z?]p3rridazin-7-aiimie; 

5-pyridiii'3 -yl* [4-trifluoroiiietliylpheiiylI "3- [3-trifluorometliylpyridin-2- 
yl]ii2iidazo[l,5-Z0pyridazin-7-amiiie 

5-(morplioliB-4-ylmethyO"J\^[4-trifluoromethylphenyl]-3-[3-ta^ 

pyridia-2-yl]imidazo[l,5-Z0p3rrida2dn-7-amin 
15 5" [dimethylaminomethyl] 'N- [4-trifluorometliylpheiiyll -3- [3-tri£luoromethyl 

pyridin-2-yl]imidazo[l,5-Z?]p3rridazin-7-amine; 

5-(ljyimidazol-l-ylmethyl)-J\F[4-trifluoromethylph^ 

pyridin-2-yl]iimdazo[l,5-i&lpyrida2ia-7-ainiiie; 

7-{[4-trifluoromethylpheny]]aniino}-3-[3-trifluoromethylpy^^ 
20 Alpyxidazine-S-carboxylic acid; 

7-ll-oxido-3-trifluoromethylpyiidia-2-yU"iV^[4-tr^ 

[l,2-i&]pyridazin-3-amine; 

2-bromo-i\^ [4-trifluoromethylpheiiy]] "7- [3-tiifl.uoromethylpyiidin-2-y]]iiiiidazo 
[1,2- 6]p5Tida2ia-3-ainine; 
25 3-{[4-trifluorometbylphenyl]ainino}-7-[3-tri£luoromet^ 
ii]pyridazine-2-caxbomtrile; 

2-metliyl- JV- [4-trifluorometbylphLenyl] -7- [3-trifluoromethylpyridin-2-yl]imidazo 
[l,2-Alpyridazin-3-aini2ie> 

7-[3-trifluoromethylpyridin-2-yl]-iS^[6-tri£luoromethylpyridin-3- 
30 pyridazin-S-amiiie; 

A^-(4-chlorophenyl)-7- [3-trifluoroinethylpyridin-2-y]]irDidazo [l,2- 6]pyrida2iii-3- 
amine? 

iV^[2-£luoro-4-trifluorometbylpbeny]]-7-[3-tri£luoromethylpyri 
[l,2-j6]pyridazin-3-ainme; 
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jV^(6-methylpyri(im-3-yl)-7-[3-trmuoromethylpyridm^ 
pyridaziii-S-arQiiie; 

jV^ [4-trifluoromethoxyplieiiyl] -7-[3-trifluoromethylpyridin-2Tlliniida2o[l , 2'b] 
pyrida2dn-3-amiiie5 
5 JV^[3-fluoro-4-trifluoromethylphenyl]-7-[3-trifluorom 
[l,2-Z;]pyridaziii-3-aiiiine; 

7-(3-chloropyridin-2-yl)-iS^[4-trifluoromethylpheny]]ii^ 
amine? 

A^(4-cMorophenyl)-7-(3-cMoropyridin-2-yl)inudazo[l,2-Z>]pyridaz^ 
10 l7-(3-trifluoromethyl-pyridia-2Tl)"[l>2,4ltriazolo[4,3-b] [1,2,4] triazin-3-y]] -(4- 
tiifluoromethyl-phenyl)-amiiie; 

N-(4-clilorophenyl)-7- [3-tri£luoromethylpyridin-2-y]] [1,2,4] triazolo[4,3-bl 
[l,2,4]triazin-3-araiiie; 

4-({7-[3-tri£luoromet]iylpyridin-2-y]] [l,2,4ltriazolo[4,3-b] [l,2,4]tria2dn-3-yl} 
15 aniiiio)beiizonitrileJ 

7-(3-chloropyridin-2-yl)-N-[4-trifluoromethylpbenyl][l,2,4]triazolo[4,3^^^ 
[1,2,4] triazin-3-amine; 

N-(4-chbrophenyl)-7-(3-chloropyridm-2-y])[l,2,4]tri^ 
amines 

20 3-(3-methylpyridm"2-y])-iSf [4-trifluoromethylpbenyl]imidazo[l,2-fcl [l,2,4j triazm- 
7-amiiie; 

3-(3-cUoropyridin-2Tl)"-A^[4'trifluoromet^^ 
amine; 

N-[4-trifluorometbylpbenyl]-3-[3-tri£luoromethylpy^ 
25 b][l,2,4]triazin-7-ainiiie; 

AF[4-trifluorometbylphenyl] -7-[3-tadfluoromethy 
a]pyridiii-3-aiiuiie5 

A^[4-tri£luoromethylpbenyD-2-[3-trifluoromethylpyzidin-2- 
a]p3a:iinidiii-6-ainine; 
30 N-(4ixifiuoiomethylphenyl)-7-(2-metboxyphenyl)[l,2,4ltr^^ 
3'aiiiiiie> 

or a pharmaceuticafly acceptable salt thereof. 

Further compounds of the invention include- 
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N-(4-fluoropheny])-7-(3-tri£luoromethylpyrid-2-yl)[l,2,4]triazoloU^ 
3-ainme> 

N-(4-acetylphenyl-7-(3-txifluoromethylpyrid-2-yl)[lA4]i^^ 
3-ainine> 

5 N-(3-trifluoromethylpyrid-4Tl)*'7"(3-tri£luoromethylpj^^ 
b]pyrida2iiie-3-amine; 

N-(4-methyltMophenyl)-7-(3-trifluoromethylpyrid-2-y])[l,2,4]t^ 
blpyridazine-S-amine; 

N-(l-trifluoromethylethen-lTl)'7-(3-trifluoromethylp3^ 

10 b]pyridaziiie-3-aiiiirLe; 

N-(3-trifluoromethylpyrid-6Tl)"7-(3-trifluoromeiihylpyri 

a] pyridine-3-amine; 

N-(4-penta£luorotldopheny])-7-(3-tri£luoromethylpyrid-2-yl)[l,2,^ 

b] pyridaziiie-3-amiiie; and 

15 N-(4-cyanopbenyl)-7-(3-trifluoromethylpyrid-2-yl)[l,2,4]tria^ 

S'aminej 

or a pharmaceutically acceptable salt thereof. 

As used herein, the term "alkyF or "alkoxy^ as a group or part of a group 
means that the group is straight or branched. Examples of suitable alkyl groups 

20 include methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl and t-buiyL Examples 
of suitable alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, 
n-butoxy, s-butpxy and t-buto^. "Alkylthio", "aUsylsulfinyl" and "alkylsulfonyl" 
shall be construed in an analogous manner. 

As used herein, the term **hydroxyCv6aIkyr means a Ci-caltyl group in 

25 which one or more (in particular 1 to 3, and especially l) hydrogen atoms have 
been replaced by hydroxy groups. Particularly preferred are hydroxyCi-salkyl 
groups, for example, CH2OH, CH2CH2OH, CH(CH3)0H or C(CH3)20H, and most 
especiaUy CH2OH. "Aminoalkyr, "cyanoaH^l" and "(halo)(hydroxy)aIkyr shall 
be construed in an analogous manner, 

30 As used herein, the terms 'TialoCi-ealkyr and "haloCi-salkoxy" means a 

Ci-ealkyl or Gi-ealkoxy group in which one or more Gn particular, 1 to 3) hydrogen 
atoms have been replaced by halogen atoms, especially fluorine or chlorine atoms. 
Preferred are fluoroCi-ealkyl and fluoroCi-ealkoxy groups, in particular, 
fluoroCi-aalkyl and fluoroCi-aalkoxy groups, for example, CFa, CH2CH2F, 
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CH2CHF2, CH2CF3, OCF3, OCH2CH2F, OCH2CHF2 or OCH2CP3, and most 
especially CF3, OCF3 and OCH2CF3. 

As used herein, the terms "alkenyl" and "alkynyF as a group or part of a 
group means that the group is straight or branched. Examples of suitable 
5 alkenyl groups include vinyl and aUyl. A siiitable alkynyl group is acetylene or 
propargyl. 

As used herein, the term "cycloalkyl" as a group or part of a group means 
that the group contains a cyclic portion. Examples of suitable cycloalkyl groups 
include cyclopropyl, methylcyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 
10 Cyclohexyl groups, when substituted, may have a cis or trans configuration. 
Terms such as "halocycloalkyl", "cyanocycloalkyl", "hydroxycycloalkyl", 
"aminocycloalkyl" and "(halo)(hydroxy)cycloalkyl" shall be construed ansQogously 
to the above definitions for alkyl derivatives. 

When used herein, the term "halogen" means fluorine, chlorine, bxomine 
15 and iodine. The most preferred halogens are fluorine and chlorine. 

When used herein, the term "carboxy^ as a group or part of a group 
denotes CO2H. 

When used herein, the term "Ci-ealkoxycarbonyr denotes a Ci-ealkoxy or a 
haloCi-ealkoxy radical attached via the oxygen atom thereof to a carbonyl (C=0) 
20 radical thus forming a Ci-ealkoxycarbonyl or haloCi-ealkoxycarbonyl radical. 
Suitable examples of such esterifi.ed carboxy groups include, for example, 
methoxycarbonyl, etho:^carbonyl, propoxycarbonyl, isopropoxycarbonyl and 
fer^butoxycarbonyL 

Examples of 6-membered heterocycles are pyridine, pyrimidine, pyrazine, 
25 pyridazine and triazine. 

Examples of 5-membered heterocycles are thiophene, furan, pyrrole, 
imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole, 1,2,3-triazole, 1,2,4* 
triazole, oxadiazole, thiadiazole and tetrazole. 

As u5ed herein, the term "fused 9 or 10 membered bicyclic heteroaromatic 
30 . ring system'' means a 5,6-, 6,5- or 6,6-fused ring system wherein one or both rings 
contain ring heteroatoms. The ring system is preferably aromatic or partially 
saturated, thus the ring system preferably comprises an aromatic 6-membered 
ring fused to a 5-or 6-membered ring which may be unsaturated, partially 
saturated or saturated. When the ring system contains more tiian one ring 
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heteroatom at least one such heteroatom is nitrogen. It will be appreciated that 
where one of the ring heteroatoms is a nitrogen atom, such heteroatom may be at 
the bridgehead position of the fused ring system. It will also be appreciated that 
where one of the ring heteroatoms in a saturated ring is sulfur, such heteroatom 
5 may be oxidized to a S(0) or S(0)2 moiety. Likewise, any carbon atom in a 
saturated ring may be oxidized to a C=0 moiety. 

Suitable examples of a *'fused 9 or 10 membered heterobicycUc ring 
system"* include isoquinolinyl, qxiinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, 
quinoxalinyl, naphthyridinyl, indolyl, isoindolyl, benzofuranyl, benzothiophenyl, 
10 benzimidazolyl, indazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, 
ben2dsothiazolyl, benzotriazole, pyridopyridazinyl, pyridopyrimidinyl, 
pyridopyrazinyl, pyrrolopyridinyl, furopyridinyl, thienopyridinyl, 
pyrrolopyridazinyl, furopyridazinyl, thienopyridaztnyl, pyrrolopyrimidinyl, 
furopyrimidinyl, thienopyrimidinyl, pyrrolopyrazinyl, furopyrazinyl, 
15 thienopyrazinyl, imidazopyridinyl, pyrazolopyridinyl, oxazolopyridinyl, 

isoxazolopyridinyl, thiazolopyridinyl, isothiazolopyridinyl, imidazopyridazinyl, 
pyrazolopjrridazinyl, oxazolopyridazinyl, isoxazolopyridazinyl, 
thiazolopyridazinyl, isothiazolopyridazinyl, imidazopyrimidiayl, 
P3rrazolop3rrimidinyl, oxazolopyrimidinyl, isoxazolopyrimidinyl, 
20 thiazolopyiimidinyl, isothiazolopyrimidinyl, imidazopyrazinyl, pyrazolopyrazinyl, 
oxazolop3rrazbiyl, isoxazolop3rra2inyl, thiazolopyrazinyl, isothiazolopyrazinyl, 
triazolopyridinyl, benzotriazolyl, quinohnonyl, isoquinolinonyl, 
dihydroquinoUnonyl, dihydroisoqidnolinonyl, tetrahydroquinolinyl, 
tetrahydroisoquinolinyl, dihydroquinazolinonyl, dihydrobenzoxainonyl, 
25 dihydrobenzothiadiazine oxide and dihydrobenzothiadiazine dioxide. 

In a further aspect of the present invention, the compounds of formula (I) 
may be prepared in the form of a pharmaceutically acceptable salt, especially an 
acid addition salt. 

For use in mediciue, the salts of the compounds of formula CD will be 
30 non-toxic pharmaceutically acceptable salts. Other salts may, however, be useful 
in the preparation of the compoimds according to the invention or of their 
non-toxic pharmaceutically acceptable salts. Suitable pharmaceutically 
acceptable salts of the compounds of this invention include add addition salts 
which may, for example, be formed by mixing a solution of the compound 
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according to the invention with a solution of a pharmaceutically acceptable acid 
such as hydrochloric acid, fumaric acid, p-toluenesulphonic acid, maleic acid, 
succinic acid, acetic acid, citric acid, tartaric acid, carbonic add, phosphoric acid 
or sulphuric acid. Salts of amine groups may also comprise quaternary 
5 ammonium salts in which the amino nitrogen atom carries a suitable organic 
group such as an alkyl, alkenyl, alkynyl or aralkyl moiety. Furthermore, where 
the compounds of the invention carry an acidic moiety, suitable pharmaceutically 
acceptable salts thereof may include metal salts such as alkali metal salts, e.g. 
sodium or potassium salts; and alkaline earth metal salts, e.g. calcium or 

10 magnesium salts. 

The salts may be formed by conventional means, such as by reacting the 
free base form of the compoimd of formida (I) with one or more equivalents of the 
appropriate acid in a solvent or medium in which the salt is insoluble, or in a 
solvent such as water which is removed in vacuo or by freeze drying or by 

16 exchanging the anions of an existing salt for another anion on a suitable ion 
exchange resin. 

The present invention also includes within its scope N-osides of the 
compounds of formula C0 above. In general, such N-oxides may be formed on any 
available nitrogen atom. The N-oxides may be formed by conventional means, 
20 such as reacting the compoimd of formula CD with oxone in the presence of wet 
alumina. 

The present iavention includes within its scope prodrugs of the compounds 
of formula (I) above. In general, such prodrugs will be functional derivatives of 
the compounds of formiQa d) which are readily convertible in vzVointo the 

25 reqiuredcompoxmd of formula ([). Conventional procedures for the selection and 
preparation of suitable prodrug derivatives are described, for example, in "Design 
of Prodrugs*', ed. H. Bundgaard, Elsevier, 1985. 

A prodrug may be a pharmacologically inactive derivative of a biologically 
active substance (the "parent drug*' or "parent molecule") that requires 

30 transformation within the body in order to release the active drug, and that has 
improved delivery properties over the parent drug molecule. The transformation 
in vivo may be, for example, as the result of some metabolic process, such as 
chemical or enzymatic hydrolysis of a carboxyUc, phosphoric or sulphate ester, or 
reduction or oxidation of a susceptible functionality. 
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The present invention includes within its scope solvates of the compounds 
of formula (D and salts thereof, for example, hydrates. 

The compounds according to the invention may have one or more 
asynmietrlc centres, and may accordingly exist both as enantiomers and as 
5 diastereoisomers. It is to be understood that all such isomers and mixtures 

thereof are encompassed within the scope of the present invention. Furthermore, 
the compounds of formula (I) may also exist in tautomeric forms and the 
invention includes within its scope both mixtures and separate individual 
tautomers. 

10 The present invention farther provides pharmaceutical compositions 

comprising one or more compounds of formula (I) in association with a 
pharmaceutically acceptable carrier or excipient. 

Preferably the compositions according to the invention are in unit dosage 
forms such as tablets, pills, capsules, powders, granules, sterile parenteral 

15 solutions or suspensions, metered aerosol or hquid sprays, drops, ampoules, auto- 
injector devices, suppositories, creams or gels; for oral, parenteral, intrathecal, 
intranasal, sublingual, rectal or topical administration, or for administration by 
inhalation or insufflation. Oral compositions such as tablets, pills, capstiles or 
wafers are particularly preferred. For preparing sohd compositions such as 

20 tablets, the principal active ingredient is mixed with a pharmaceutical carrier, 
e.g. conventional tabletting ingredients such as com starch, lactose, sucrose, 
sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums, 
and other pharmaceutical diluents, e.g. water, to form a solid pre-formulation 
composition containing a homogeneous mixture of a compound of the present 

25 invention, or a pharmaceutically acceptable salt thereof. When referring to these 
pre-fbrmulation compositions as homogeneous, it is meant that the active 
ingredient is dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally effective unit dosage forms 
such as tablets, piUs and capsules. This solid pre-formulation composition is then 

30 subdivided into ;mit dosage forms of the type described above containing from 0.1 
to about 500 mg of the active ingredient of the present invention. Favoured unit 
dosage forms contain from 1 to 500 mg, for example 1, 5, 10, 25, 50, 100, 300 or 
500 mg, of the active ingredient. The tablets or pills of the novel composition can 
be coated or otherwise compounded to provide a dosage form affording the 
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advantage of prolonged action. For example, the tablet or pill can comprise an 
inner dosage and an outer dosage component, the latter being in the form of an 
envelope over the former. The two components can be separated by an enteric 
layer that serves to resist disiategration in the stomach and permits the izmer 
5 component to pass intact into the duodenum or to be delayed in release, A 
variety of materials can be used for such enteric layers or coatings, such 
materials including a number of polymeric acids and muctures of polymeric acids 
with such materials as shellac, cetyl alcohol and cellulose acetate. 

The liquid forms in which the novel compositions of the present invention 

10 may be incorporated for administration orally or by injection include aqueous 
solutions, suitably flavoured syrups, aqueous or oil suspensions, and flavoured 
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or peanut 
oil, as well as elixirs and similar pharmaceutical vehicles. Suitable dispersing or 
suspending agents for aqueous suspensions include S3rathetic and natural gums 

15 such as tragacEinth, acacia, alginate, dextran, sodium carboxymethylcellulose, 
methylceUulose, polyvinyl-pyrrolidone or gelatin. 

In the treatment of painful conditions such as those listed below, a 
suitable dosage level is about 1.0 mg to 15 g per day, preferably about 5.0 mg to 
1 g per day, more preferably about 5 mg to 500 mg per day, especially 10 mg to 

20 100 mg per day. The compounds may be administered on a regimen of 1 to 4 
times per day. 

It win be appreciated that the amount of a compound of formxila CD 
required for use in any treatment will vary not only with the particular 
compounds or composition selected but also with the route of administration, the 
25 nature of the condition being treated, and the age and condition of the patient, 
and will ultimately be at the discretion of the attendant physician. 

The invention further provides a compound of formula (I) as defined 
above, or a pharmaceutically acceptable salt thereof, for use in treatment of the 
human or animal body. Preferably, said treatment is for a condition which is 
30 susceptible to treatment by modulation (preferably antagonism) of VRl receptors. 

The compoimds of the present invention will be of use in the prevention or 
treatment of diseases and conditions in which pain and/or inflammation 
predominates, including chronic and acute pain conditions. Such conditions " 
include rheumatoid arthritis; osteoarthritis; post-surgical pain; musculo-skeletal 
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pain, particularly after traxuna; spinal pain; myofascial pain syndromes; 
headache, including migraine, acute or chronic tension headache, cluster 
headache, temporomandibular pain, and maxillary sinus pain; ear pain; 
episiotomy pain; burns, and especially primary hyperalgesia associated 
5 therewith; deep and visceral pain, sucli as heart pain, muscle pain, eye pain, 
orofacial pain, for example, odontalgia, abdominal pain, gynaecological pain, for 
example, dysmenorrhoea, pain associated with cystitis and labour pain, chronic 
pelvic pain, chronic prostatitis and endometriosis; pain associated with nerve and 
root damage, such as pain associated with peripheral nerve disorders, for 
10 example, nerve entrapment and brachial plexus avulsions, amputation, 

peripheral neuropathies, tic douloureux, atypical facial pain, nerve root damage, 
and arachnoiditis; itching conditions including pruritis, itch due to hemodialysis, 
and contact dermatitis; pain (as well as broncho-constriction and inflammation) 
due to exposure (e.g, via ingestion, inhalation, or eye contact) of mucous 
15 membranes to capsaicin and related irritants such as tear gas, hot peppers or 
pepper spray; neuropathic pain conditions such as diabetic neiiropathy, 
chemotheraprinduced neuropathy and post-herpetic neuralgia; "non-painful'' 
neuropathies; complex regional pain syndromes; pain associated with carcinoma, 
often referred to as cancer pain; central nervous system pain, such as pain due to 
20 spinal cord or brain stem damage, low back pain, sciatica and ankylosir^ 
spondyhtis; gout; scar pain; irritable bowel syndrome; inflammatory bowel 
disease; urinary incontinence includiag bladder detrusor hyper-reflexia and 
bladder hypersensitivity; respiratory diseases including chronic obstructive 
pulmonary disease (COPD), chronic bronchitis, cystic fibrosis, asthma and 
25 rhinitis, includiag allergic rhinitis such as seasonal and perennial rhinitis, and 
non-allergic rhinitis; autoimmune diseases; and ioamunodeficienoy disorders. 

Thus, according to a further aspect, the present invention provides a 
compound of formula (I) for use in the manufacture of a medicament for the 
treatment or prevention of physiological disorders that may be amehorated by 
30 modulatkig VRl activity. 

The present invention also provides a method for the treatment or 
prevention of physiological disorders that may be amehorated by modulating VRl 
activity, which method comprises administration to a patient in need thereof of 
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an effective amount of a compound of formula (I) or a composition comprising a 
compound of formula d). 

According to a further or alternative aspect, the present invention 
provides a compound of formula (I) for use in the manufacttire of a medicament 
5 for the treatment or prevention of a disease or condition in which pain and/or 
inflammation predominates. 

The present invention also provides a method for the treatment or 
prevention of a disease or condition in which pain and/or inflammation 
predominates, which method comprises administration to a patient in need 

10 thereof of an effective amount of a compound of formula (I) or a composition 
comprising a compoimd of formula Q)- 

According to a further aspect of the present invention, it may be desirable 
to treat any of the aforementioned conditions with a combination of a compound 
according to the present invention and one or more other pharmacologically 

15 active agents suitable for the treatment of the specific condition. The compound 
of formula (I) and the other pharmacologically active agent(s) may be 
administered to a patient simultaneously, sequentially or in combination. 
Thus, for example, for the treatment or prevention of pain and/or inflammation, a 
compound of the present invention may be used in conjunction with other 

20 analgesics, such as acetaminophen (paracetamol), aspirin and other NSAIDs, 
including selective cyclooxygenase-2 (COX-2) inhibitors, as well as opioid 
analgesics, especially morphine, NI12B antagonists, bradykroin antagonists, 
anti-migraine agents, anticonvulsants such as oxcarbazepine and carbamazepine, 
antidepressants (such as TCAs, SSRIs, SNBIs, substance P antagonists, etc.), 

25 spinal blocks, gabapentin, pregabalin and asthma treatments (such as 

d2-adrenergic receptor agonists or leiikotriene D4antagonists (e.g. montelukast). 

Specific anti-inflammatory agents include diclofenac, ibuprofen, 
indoidethacin, nabumetone, ketoprofen, naproxen, piroxicam and sulindac, 
etodolac, meloxicam, rofecoxib, celecoxib, etoricoxib, parecoxib, valdecoxib and 

30 tilicoxib- Suitable opioid analgesics of use in conjunction with a compound of the 
present invention include morphine, codeine, dihydrocodeine, diacetylmorphine, 
hydrocodone, hydromorphone, levorphanol, oxymoiphone, alfentanil, 
buprenorphine, butorphanol, fentanyl, sufentanyl, meperidine, methadone, 
nalbuphine, propoxyphene and pentazocine; or a pharmaceutically acceptable salt 
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thereof. Suitable anti-migraine agents of use in conjunction with a compound of 
the present invention include CGEP-antagonists, ergotamines or 5-HTi agonists, 
especially sumatriptan, naratriptan, zolmatriptan or rizatriptan. 

Therefore, in a further aspect of the present invention, there is provided a 
5 pharmaceutical composition comprising a compound of the present invention and 
an analgesic, together with at least one pharmaceutically acceptable carrier or 
exdpient. 

In a further or alternative aspect of the present iavention, there is 
provided a product comprising a compound of the present invention and an 
10 analgesic as a combined preparation for simultaneous, separate or sequential use 
in the teeatment or prevention of a disease or condition in which pain and/or 
inflammation predominates. 

Compounds of formula I in which and are N can be made by reacting 
a compound of formula II with a compound of formula HI- 



15 



dD on) 

in which Ar, B?, T^, X, Y and Z are as defined above and W is an isocyanate or 
isothiocyanate group. When W is an isocyanate group the reaction is carried out 

20 in the presence of acetonitrile with heating to about 90°C for about 12 h, followed 
by the addition of phosphorous oxychloride generally with heating at reflux for 
about 12 h, with this last step generally being repeated. 

When W is an isothiocyanate group the reaction is generally heated to 
from 60 to 100*^0 for about 1 h in a solvent such as p-xylene/N,N- 

25 dimethylacetamide after which an activating agent such as 

dicyclohexylcarbodiimide can be added with further heating at about 100°C for 
about 1 h. The reaction can also be carried out in a solvent such as acetonitrile 
for about 15 h at about room temperature followed by heating with 
silverCpacetate at about 150°C for about 10 minutes in a microwave. 
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Compomids of formula II in wliicli is N can be made by reacting a 
compound of formula IV- 




(TV) 

5 

in which Ar, X, Y and Z are as defined above with hydrazLae, usually as its 
monohydrate, in a solvent such as isopropanol at about 100**C for about 15 h. 
This procedure can be repeated once or twice to improve jdelds. 

Compounds of formula IV can be made by treating a compound of 
10 formula V with a compound of formula VI* 



At CI 




(V) (VI) 

in which Ar, X, Y and Z are as defibaed above and is CI or SnCalkyDs, for 
15 example SnOnethyOs or SnCn-butyDa- When R^o is CI it can be initially converted 
into a group B(0H)2 under conditions suitable for a Suzuki CoupKng Reaction (for 
review, see for instance A. Suzuki, PureAppL Cbem., 1991, 63, 419-422), for 
example, in the presence of a palladimn catalyst such as 
tetrakis(triphenylphosphine)palladium (O), (l,r- 
20 bis(diphenylphosphino)ferrocene)dichloropalladium or dicbloro-(l,4- 

bis(diphenylphosphino)butane)paIladium, in a suitable solvent such as an ether, 
for example, dimethoxyethane or dioxane or an aromatic hydrocarbon, for 
example toluene, at an elevated temperature and in the presence of a base such 
• as sodium carbonate. Where is Sn(alkyl)3, the reaction is convenientiy 
25 effected under conditions suitable for a Stille Coupling Reaction (for review, see 
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for instance J. K StiUe, Angew.Chem. Int Ed,, 1986, 25, 508-524), for example, 
in the presence of a palladium catalyst such as 

tetralds(triphenylphosphine)palla(iium (O) or bis(triphenylphosphine)palladiuin 
(ID chloride, in a suitable solvent such as an ether, for example dioxane, or an 
5 aromatic hydrocarbon, for example, toluene, at an elevated temperature, and in 
the presence of catalysts such as liCl and Cul. 

The resulting compound can be converted to the desired chloride IV by 
reacting with phosphorous oxychloride at about 100°C for about 1 h. 

Alternatively compoxinds of formula IV can be made by reacting a 
10 compound of formula ArH with a compoimd of formula X: 




in which X, Y and Z are as defined above and V is a protecting group such as 
15 tetrahydropyranyL The reaction is generally carried in the presence of a strong 
base such as BuLi, in the presence of zinc chloride and catalyst such as PdCPPha)* 
in a solvent such as tetrahydrofuran between about -78°C and room temperature 
for about 2 h. The resulting product can be deprotected using phosphorous 
oxychloride with heating to about 90''C for about 10 min. 
20 Compounds of formula 11 in which T^ is C(CH2)xiR2 can be made by 

reacting a compound of formula YH- 




cvn) 
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in wMch n, Ar, X, Y and Z are as defined above with ammonia in a hydjogenating 
environment, such as Bb/Pd/C, generally in a solvent such as methanol at about 
room temperature for about 1 h. 

The nitrile of formula VII can be made by reacting the corresponding 
5 amide with a dehydrating agent such as Burgess reagent for up to 6 h in a 
solvent such as dichloromethane. This amide can be made from the 
corresponding carbo3^Hc acid ester which is reacted with ammonia in a solvent 
such as methanol for about 3 h. 

This carboxylic acid ethyl ester can be made from the corresponding 
10 compoimd of formula TV under an atmosphere of carbon monoxide in ethanol in 
the presence of a palladium catalyst such as Pd(dpp£)C]2.CHCl3 and a base such 
as sodium acetate at about 90**C for about 2 h. 

In an alternative route, compounds of formula I can be made by reacting a 
compound of formula VIII with a compound of formula IX^ 



15 



(vnD (IX) 



in which T^, T^, T^, T^, X, Y, Z, Ar and are as defined above and Hal is bromine 
or iodine. The reaction is generally carried out in the presence of a catalyst such 
20 as tris(dibenzyUdene)dipalIadium together with cesium carbonate in a solvent 
such as 1,4-dioxane at about 100°C for fi-om 15 min to 18 h. The reaction is 
promoted using a catalyst such as xantphos. 

The compound of formula YTII can be made by reducing the corresponding 
nitro compotmd with, for example, Lindlar catalyst in MeOH-EtOAc on a Parr 
25 hydrogenator under H2 for about 30 min. 

This nitro compound can be made by nitrating a compound of formtda XI: 
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At 




CXI) 



10 



15 



in which T^, T^, "P, T*, X, Y, Z and Ar are as deiSned above with, for example, a 
mixture of conceniiated H2SO4 and fuming HNOs for about 30 min at aboxit 0*^0. 

Compounds of formula XE in which TP and T* are N and is CiCK^dn B? 
can be made by reactm^ a compoimd of formula XVII with bromoacetaldehyde or 
chloroacetaldehyde in a solvent such as ethanol in tibte presence of a mild base 
such as sodium hydrogencarbonate at about reflux for about 18 h. 
Bromoacetaldehyde can be made in situ by reacting 

bromoacetaldehydedimethylacetal with an acid such as hydrobromic acid in a 
solvent such as water. 

The compound of formula XI can also be made by reacting a compoimd of 
formula V with a compound of formula XII: 



in which X, Y, Z. T^, TP, and T* are as defined above by a Suzuki reaction as 
described above, for example using bispinacolatodiborane. 

Compounds of formula HI in which Ti=T2=X=N, T3=C(CH2)nR2 and 
Y=Z=C(CH2)nR' can be made by reacting a compound of formula XIE with a 
compound of formula XIV: 
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Br 



0. 





(CH,)„ (CH^)^ 



pan) 



(XIV) 



10 



15 



in which n, and are as deJBned above, in the presence of acetic acid and in a 
solvent such as ethanol for about 4 h at reflux. 

Compounds of formula XI can also be made by ring-closing a compound of 
formula 11 with, for example, formic acid at about 80°C for about 30 min. 

Compounds of formula Vm in which 'P=T3=T^N can be made by reacting 
a compound of formula TV with thiosemicarbazide generally in glacial acetic acid 
at about 135^C for about 12 h. 

An alternative route to producing compounds of formula IV in which X=N, 
Y=CC1 and Z=CH is provided by reacting a compound of formula XV'. 



in which Ar is as defined above successively with hydrazine monohydrate and 
phosphorous oxychloride. The former reaction is generally carried out in glacial 
acetic acid with the gradual addition of concentrated sulphuric acid followed by 
heating to about 125*'C for about 3 h. 

The compound of formula XV can be made by reacting a compound of 
formula XVI: 





(XVI) 
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in which Ar is as defined above with glyoxylic add monohydrate in a solvent such 
as methanol in the presence of a base such as potassium carbonate for about 15 h 
at about room temperature, followed by reacting with a mixture of formic acid 
5 and sulphuric acid generally at reflux for about 3 h. 

Compounds of formula XI in which 'P=T4=N and T^^GE can be made by 
reacting a compound of formula XVJi- 




(XVII) 



10 in which Ax, X, Y and Z are as defined above with chloroacetaldehyde generally in 
a solvent such as ethanol in the presence of a base such as sodium bicarbonate at 
reflxix for about 18 h. 

The compound of formula XVII can be made by reducing a compound of 
formula 11 in which is N for example with Raney Nickel under H2 at about 

15 room temperature for about 48 h. Compounds of formula XVII can also be made 
by reacting a compound of formula XVIII with ammonia generally in a solvent 
such as water in a microwave at about 140*^0 for about 30 minutes. 

In an alternative method compounds of formula II can be made by 
reacting a compound of formula XVIII' 

20 




(XVIII) 



in which Ar, X, Y and Z are as defined above with hydrazine monohydrate in a 
solvent such as ethanol at reflux for about 16 h. 
25 Compounds of formula XVIII hi which X=Z=N and y=CH can be made by 

reacting a compound of formula XK' 
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O 




O 

(XIX) 

in which Ar is as defined above with aminomethanehydrazonathionate, generally 
5 as the hydroiodide salt, in a solvent such as water between about 0°C and room 
temperatxire for about 1 h. 

Compounds of formula I can also be made by reacting a compound of 
formula XX with a compound of formula XXI- 




Br 

(XX) (XXI) 

10 

wherein T^, T*, X, Y, Z, Ar and ai-e as defined above. The reaction is 
generally carried out in a solvent such as dioxane in the presence of an acid 
catalyst such as hydrobromic acid for about 15 min in a microwave. 

.The compound of formida XX can be made by brominating a compound of 

15 formula XI, for example using bromine in the presence of a buffered solution such 
as a mixture of acetic add and sodium acetate at about 120^C for about 2 h. 

Compounds of formula I can be converted to other compounds of formula I 
by methods known in the art. Indeed, any of the intermediates can be 
fimctionalised by conventional methods. For example, compounds having an 

20 group which is chlorine can be converted to compounds where that group is 
hydrogen by reacting with ammonium formate in the presence of a catalyst such 
as Pd/C in a solvent such as anhydrous ethanol at about SCC for about 15 h. 

Compounds in which Ar or Ar^ is substituted by bromine can be converted 
into compounds where Ar or Ar^ is substituted by an aromatic group by 

25 performing the appropriate Stille CompHng Reaction as described above. 
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Compounds having an acetyl group can be reacted with a methylating agent such 
as methyl magnesium bromide in a solvent such as tetrahydrofuran at a 
temperature of from -40''C to 0°C for about 15 h to produce the 2-hydroxyprop-2-yl 
analogue. Compounds in which the nitrogen atom of a pyridine moiety is 
5 oxidized can be made by reacting with, for example, oxone in a solvent such as 
chloroform in the presence of a catalyst such as aluminium oxide generally at 
reflux for about 18 h. 

Compounds of formula I in which is H can be brominated to conapounds 
of formula I in which is Br by reacting with a brominating agent such as N- 
10 bromosuccinimide in a solvent such as dichloromethane for about 5 min at about 
room temperature. This compound can imdergo Suzuki Couphng Eeactions to 
compounds of formula I in which W is an aromatic group. The bromine atom can 
be replaced by a cyano group by reacting with zinc cyanide in the presence of a 
catalyst such as zinc powder and a coupling agent such as [1,1'- 
15 bis(diphenylphosphino)ferrocene]dichloropaUadium(II)dicMorornethane complex 
in a solvent such as N,N-dimethylacetamide at about 160°C for about 20 min in a 
microwave. The cyano group can be converted to a formamide residue by 
hydrolysing with, for example, concentrated hydrochloric acid at about SO^'C for 
about 20 min. Compoimds in which n in (CI^nR^ is one and where R^ is bound to 
20 the methyl group via a nitrogen atom, can be made by reacting a compound of 

formula I in which R^ is hydrogen with formaldehyde and the nitrogen containing 
moiety, such as morphohne or dimethylamine, in the presence of an acid, such as 
acetic acid, in a solvent such as water at about room temperature for from 20 to 
24 h. Compounds of formula I in which R2 is carboxj^ can be made from 
25 compounds of formxila I in which W is bromine by reacting with carbon monoxide 
in ethanol in the presence of sodium acetate and a coupling agent such as [l,r- 
bis(diphenylphosphino)ferrocene] dichloropalladiumdDdichloromethane complex 
at about reflux for about 3 h followed by hydrolysing the ester for example in a 
mixture of methanol, water and tetrahydrofuran in the presence of a base such as 
30 hthiTim hydroxide at about room temperature for about 24 h. 

Intermediates for which no preparation is described above are 
commercially available or can be made from commercially available compounds 
by methods known in the art. The preparation of some of these intermediates is 
provided in the Descriptions and Examples. 
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During any of the above synthetic sequences it may be necessary and/or 
desirable to protect sensitive or reactive groups on any of the molecules 
concerned. This may be achieved by means of conventional protecting groups, 
such as those described in Protective Groups in Organic Cbemistry, ed. J-F.W. 
5 McOmie, Plenum Press. 1973; and T.W. Greene and P.G.M. Wuts, Protective 
Groups in Organic Synthesis, John Wiley & Sons, 1991, The protecting groups 
may be removed at a convenient subsequent stage using methods known from the 
art. 

The following Examples serve to illustrate the preparation of compounds 
10 of the present invention. 

COMMON INTEBMEDIATES 
Description 1 

3-Chloro-5-(3-methvl-2-pvridvl)pvridazine 

15 To a mixtm-e of S-chloropyridazin-S-one (0.135 g, 1 mmol) and 2-(tri-n- 

butylstannyl)-3-methylp3^dine (0.42 g, 1.1 mmol) in anhydrous 1,4-dioxane (2 
ml) was added tetra]ds(triphenylphosphine)palladium (O) (0.06 g, 0.051 mtmol), 
copper(l)iodide (20 mg, 0.1 mmol) and Uthiiun chloride (0.13 g, 3.1 mmol) and the 
mixture was irradiated in a Smith microwave reactor at 160**C for 15 min. The 

20 mixture was allowed to cool to room temperature and poxured onto a mixture of 
ethyl acetate/ water (10 ml/ 5 ml). The phases were separated and the aqueous 
phase was extracted two times more with ethyl acetate. The combined organic 
layers were washed with brine, dried over sodium sulfate and adsorbed onto 
silica geL Purification by flash chromatography (ethyl acetate) gave 5-(3-methyl- 

25 2-pyridyl)pyridazin-3-one (0.13 g, 69 %) as a yeUow sohd, MS: (ES (M+l)) 188. 
The pyridazinone (0.64 g, 3.4 mmol) was suspended in phosphorous ox7chloride 
(5 ml, 54 mmol) and the mixture was heated at lOO'^G for 1 h. After cooling to 
room temperature the homogeneous dark solution was evaporated under reduced 
pressure and repartitioned between chloroform and water (50 ml each). The pH 

30 was adjusted to 8 by portionwise addition of saturated aqueous sodium carbonate 
solution and the phases were separated. After two further extractions the 
combined organic extracts were washed with water and brine and dried over 
sodium sulfate. After filtration the compound was adsorbed onto silica gel and 
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purified by flash column (50% ethyl acetate-iso-hexane) to yield the title 
compound (0.38 g, 54 %), MS: (ES (M+l)) 205/207. 

m NMR (500 MHz, DMSO) 8 2.44 (3H, s), 7.47 (IH, dd, J= 7.6 and 4.1), 7.85 (IH, 
d, J= 7.6), 8.16 (IH, s), 8.59 (iH, d, J= 4.1), 9.48 (IH, s) ppm. 



Description 2 

.?-( ;!h1 nTO-B-(3-trifliTnromethvl-3 Tm<^y^V^<^^"^Q 
To a mixture of 5-chloropyridazin-3-one (8.6g, 62.9 mmoD and 
bis(pinacolato)diboron (16.8 g, 66.2 mmol) in anhydrous 1,4-dioxane (100 ml) was 
10 added bis(diphenylphosphjno)ferrocenylpalladiumdichloride (2.3 g. 3.1 mmol) and 
potassium acetate (18.5 g, 188.5 mmol) and nitrogen was bubbled through the 
mixture for 10 min. The mixture was heated at 100°C for 15 h, aUowed to cool to 
room temperature and a mixture of 2-chloro-3-(trifluoromethyl)pyridine (l0.9g, 
60 mmoD andbi8(diphenylphosphino)ferrocenylpanadiumdichloride (2.3 g, 3.1 
15 mmol) followed by 2M sodium carbonate (100 ml) was added to the black misture 
and nitrogen was bubbled through for 10 min. The resulting mixture was heated 
at 100 "C for 15 h, aUowed to cool to room temperature and poured into a mixture 
of ethyl acetate/ ethanoy water (500/ 100/ 100 ml). The phases were separated 
and the aqueous phase was extracted two times with ethyl acetate (200 ml each). 
20 The combined organic layers were washed with brine, dried over sodium sulfate 
and adsorbed onto silica geL Purification by flash chromatography (ethyl acetate) 
gave 5-(3-trifluoromethyl-2-pyridyl)pyridaziin-3-one (4.9 g, 32 %) as an off white 
soUd, MS: OSS (M+l)) 242. 

The pyridazinone (4.8 g, 20 mmol) was suspended in phosphorous oxychloride (30 
25 ml, 322 mmol) and the mixture was heated at 100°C for 1 h. After coohng to room 
temperature the homogeneous dark solution was evaporated under reduced 
pressure and repartibioned between chloroform and water (50 ml each) . The pH 
was adjusted to 8 by portionwise addition of saturated aqueous sodium carbonate 
solution and the phases were separated. After two farther extractions the 
combined oi^anic extracts were washed with water and brine and dried over 
sodium sulfete. After filtration the compound was adsorbed onto sihca gel and 
purified by flash column (50% ethyl acetate-iso-hexane) to yield the title 
compound (8.9 g, 75 %), MS: (ES (M+l)) 260/262. 



30 
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m NMR (360 MHz, DMSO) 5 7.85 (iH, dd, J= 7.5 and 4.5), 8.16 (IH, d, c7= 1.5), 
8.45 (IH, d, J= 7.5), 9.02 (iH, d, 4.5), 9.43 (iH, d, 1.5) ppm. 

Description 3 
5 3'Chloro-5'(2-niethoxvphenvl)pvridazine 

Using a procedxrre analogous to that given in Description 2- 
(1.5 g, 25 %) as a colourless solid, MS: (ES (M+l)) 221/223. 

Description 4 

10 5^-ATninn-7-(3'trifluorometIivl-2-pvridvl)-1.2.4-triazolo[4, 3-b1pvridazhie 

A mixture of Description 2 (1.43 g, 5.5 mmoD and thiosemicarbazide (0.51 g, 5.6 
mmol) in glacial acetic acid (10 ml) was heated at 135''C for 12 h. After cooling to 
room temperature the dark mixture was concentrated under reduced pressure 
and repartitioned between chloroform and water (150 ml / 50 ml). After two 

15 further extractions the combmed organic extracts were washed with brine and 

dried over soditun sulfate. After filtration the compound was adsorbed onto silica 
gel and purified by flash column (lO% ethanol - ethyl acetate) to yield the title 
compovmd (0.67 g, 44 %) as a yellow solid, MS: (ES (M+l)) 281. 
iH NMR (360 MHz, DMSO) 5 6.74 (2H, s), 7.77 (iH, dd, J= 7.9 and 4.9), 8.12 (iH, 

20 d, J= 1.3), 8.41 (IH, d, 7.9), 8.54 (IH, d, J= 1.3), 9.00 (iH, d, 4.9) ppm. 

Description 5 

6-Chloro-3-hvdrazino'5'(4-tri0.uoromethphenvl)pvridazine 
4-Trifluoromethylphenylacetonitrile (38.9 g, 210 mmol) was dissolved in dry 

25 methanol under nitrogen. GlyoxyUc acid monohydrate (29 g, 315 mmol) was 
added followed by potassium carbonate (74 g, 535 mmol) and the resulting 
mixture was stirred for 15 h at room temperature. The resulting sohd was 
filtered, washed with dichloromethane and dried on the sinter to yield an off- 
white solid which was added at room temperature to a solution of cone, sulfuric 

30 acid (30 ml) and formic acid (400 ml). The resulting mixture was then heated 
with stirring at 110*»C for 3 h, allowed to cool to roojcn temperature and 
concentrated xmder vacuum to 2/3 of the initial volume. It was then poured ice- 
water (lOOO ml) and the resulting solid was filtered off, washed with water and 
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dried on the sinter to yield 35 g of 3-(4-tri£luoromethLylphenyDmaleic aniydride as 
an off-white sohd. 

The crude anhydride (35 g) was suspended in water (290 ml) and glacial acetic 
acid (145 mO wels added followed by a solution of hydrazine hydrate (7 ml, 144 
5 mmol) in water (21 ml). After thorough mixing cone, sulfuric acid was added in 
small portions with external water cooling and the mixture was heated while 
stirring at 125°C for 3 h. After cooling to room temperature the sohd was filtered 
off, washed with water imtil the pH was neutral and dried on the sijater to yield a 
grey solid. Phosphorous oxychloride (200 ml, 2.1 mol) was added to the sohd and 

10 the mixture was heated at 120X for 2 h. After cooling to room temperature the 
homogeneous dark solution was concentrated under reduced pressure to y2 of its 
original volume and poured into water (800 ml) while stirring vigorously. The 
resulting solid was filtered off, washed with water and dried on the sinter to jdeld 
a grey sohd which was recrystallised from toluene/ iso'hexane (l*l) to yield the 

15 title compound as a yellow sohd (8.2 g, 13 %). NMR (360 MHz, DMSO) 6 7.86 
(2H, d, J8.0\ 7,95 (2H, d, J8.0), 8.22 (IH, s). 

Description 6 
2.6-Dichloro-4'(3-methvl-2"Pvridviypvridine 

20 To a mixture of 2,6-dichloropyridine (3.28 g, 22.2 mmol) and 

bis(piaacolato)diboron (6.2 g, 24.4 mmol) was added 1,10-phenanthroline (0.24 g, 
1.3 mmol) and chloro"l,5-cyclooctadiene iridium CD dimer (0.44 g, 0.66 mmol) 
xmder nitrogen followed by anhydrous 1,2-dichloroethane. Nitrogen was bubbled 
through the mixture for 5 min and the reaction was then heated with stirrup at 

25 100°C for 15 h under an atmosphere of nitrogen. The mixture was allowed to cool 
to room temperature, poured onto diethylether/ 4N sodium hydroxide (50 ml/ 200 
ml) and the phases separated. The aqueous phase was acidified with 6N 
hydrochloric acid and the resulting solid was filtered, washed with water and 
dried on the sinter to yield pinacol 2,6'^dichloropyridine-4-boronate (3.5 g, 58 %) 

30 as a grey solid, MS: (ES (M+l)) 274/276. 

iH NMR (360 MHz, DMSO) 5 1,30 (12H, s), 7.57 (2H, s) ppm. 
To a mixture of the boronate (3.7 g, 13.5 mmol) and 2-bromo-3-methylpyridine 
(2.3 g, 13.4 mmol) in anhydrous dioxane (25 ml) was added (l,r- 
bis(dLphenylphosphino)ferrocene)dichloropalladiiim (0.45 g, 0.61 mmol) and 
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saturated aqueous sodium carbonate solution (14 ml). Nitrogen was bubbled 
through the mixture for 5 min and the reaction was then heated with stirring at 
100°C for 4 h under an atmosphere of nitrogen. The mixture was allowed to cool 
to room temperature, poured onto water (200 ml) and the pH adjusted to pH = 7 
5 by addition of IN HCl. The solid was filtered, washed with water and dried to 
yield the title compound (3.2 g, quant.) as a brown solid, MS^ (ES (M+l)) 239/241. 
m NMR (360 MHz, DMSO) 5 2,38 (3H, s), 7.44 (IH, dd, J7£ and 4.7), 7.76 (2H, 
s), 7.81 (IH, d, J7.6), 8,55 (iH, d, €7^4.7) ppm. 

10 Description? 

2.6'Dichloro'4'(3-trifluoromethvl-2-pvridvl)pvridine 

Using a procedure analogous to that given in Description 6, using 2-bromo-3- 
trifluoromethylpyridine: 

(0.5 g, 10 %) as a colourless solid, MS: (ES (M+l)) 293/295. 
15 iH NMR (400 MHz, CDCla) 8 7,42 (2H, s), 7.56 (IH, m), 8,15 (IH, dd J = 7,7 and 
0.9), 8.89 (IH, d, J5.0) ppm. 

Description. 8 
2.6-Dichloro-4-(2-methoxvphenvDpvridine 
20 Using a procedure analogous to that given in Description 6, using 2- 
bromoanisole; 

(4.7 g, 65 %) as a grey solid, MS: (ES (M+l)) 254/256. 

iH NMR (360 MHz, DMSO) S 3.84 (3H, s), 7.07 ^ 7,11 (IH, m), 7.19 (IH, d, 

8.7), 7.47 - 7.49 (2H, m), 7.70 (IH, $) ppm, 

25 

Description 9 

5-(3-TrifluoromethvlPYrid4Ti-9.-vPpvrida2 ine-3-car boxvlic acid ethvl ester 
To a solution of Description 2 (0.50 g, 1.93 mmoD in ethanol in a 3-neck flask 

30 equipped with a condenser and a bubbler was added sodium acetate (0,32 g, 3.86 
mmol). Nitrogen was bubbled through the residting solution for 10 min. 
Pd(dpp£>Cl2.CHCl3 (0.10 g, 0.14 mmol) was added and the reaction flushed with 
carbon monoxide. After 5 min of rapid CO bubbling the orange solution had 
darkened. The gas flow rate was reduced and the reaction heated to 90^ C. After 

35 2 h the starting material had been consxuaed and the solution was flushed with 
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nitrogen. The reaction was condensed, partitioned between pH 7 phosphate 
buffer and ethyl acetate and the aqueous layer washed again with ethyl acetate. 
The organic layers were combined, dried over MgS04 and the crude prodiict 
purified by flash column chromatography, eluting with 50 % to 25 % hexane in 
5 ethyl acetate to give the ethyl ester (0.37 g, 66 %). m/z (ES^) 297 CM + H^). 

NMR (400 MHz, CDCla) 1.51 (3H, t, J7.l), 4.59 (2H, q, J^T.l), 7.63 (IH, m), 8.20 
(IH, dd, J%X 0.8), 8.38 (IH, d, ^2.1), 8.96 (IH, d, */0.7), 9.51 (iH, d, e/2.l). 

Description 10 

10 5-(3-Trifluoromethvlnvridiii-2-vl)pvridazine-3-carboxvIic acid amid e 

To Description 9 (150 mg) was added a solution of ammonia in methanol (2 M, 10 
ml) and the reaction stirred for 3 h. The reaction was condensed to yield the 
desired amide (l40 mg, 100 %). zh/^(ES+) 269 (M + H+). NMR (400 MHz, 
CDCla) 5.96 (IH, s), 7.61 (IH, ddd, J7.8, 4.7, 0.9), 8.07 (IH, s), 8.19 (IH, dd, J7.9, 

15 1.0), 8.50 (IH, d, e;^2.2), 8.96 (IH, d, J^5.0), 9.47 (IH, d, J 2.2). 

Description 11 
5-f3-TrifluoromethvlT>vridin-2-vl1t)vri dazin-3-amine 

Raney Nickel (50% aq. suspension, 2 ml) was added to a solution of 3-hydrazino- 
20 5-l3-trifluoromethylpyridin-2Tllpyridazine (from Example i; 1.10 g, 4.31 mmol) 
in ethanol (100 ml). The mixture was then stirred under a balloon of hydrogen 
gas for 48 h. The catalyst was then filtered off on a glass fibre pad, washing the 
sohd thoroughly with ethanol. The filtrate was evaporated and the residue was 
then purified using a strong cation exchange (SCX) ion exchange cartridge 
25 washing away non-basic impurities with methanol, then eluting with 2M 

methanolic ammonia solution. Evaporation of the basic fraction gave the title 
compound as a red-brown sohd (573 mg). iR NMR (400 MHz, DMSO) 5 8.97 (IH, 
br. d, Jb\ 8.48 (IH, d, Ji), 8.37 (IH, d, /8), 7.75 (iH, dd, J 8, 5), 6.82 (iH, d, J 
2), 6.60 (2H, br. s); xn/z (ES^) 241 (M + W\ 

30 

Description 12 

7'f3-TrifluoromethvlDvriHi Ti-9-Yl]imid azo[l.2-Zjpv ridazme 

Description 11 (570 mg, 2.38 mmol) was dissolved in ethanol (10 ml). Sodium 

bicarbonate (400 mg, 4.75 mmol) was then added followed by chloroacetaldehyde 
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(45% aq. solution, 450 ca. 3.25 mmol) and the reaction mixture was heated at 
reflux for 18 h. After cooling to room temperature, flash sihca was added, the 
solvent removed and the residue purified by flash column chromatography 
(eluant 1:19 MeOH-CH2Cl2) to give the title compound. NMR (400 MHz, 
5 DMSO) 5 9.01 (IH, d, J5), 8.68 (iH, d, J2\ 8.44 (IH, br. s), 8.42 (IH, d, JB\ 8.25 
(IH, br. s), 7.93 (iH, s) 7.78 (IH, dd, J8, 5); i2i/^(ES+) 265 (M -h H*^). 

Description 13 

3-Nitro-7-f3-trifluoromethvlpv ridin-2-yl]iTTiidfl7y^fl .2-ZJpvrida2me 
10 Description 12 (337 mg, 1.28 mmol) was dissolved in cone, sulfuric acid (3 ml) at 
0'*C- A nitrating mixture of cone, sulfuric acid and faming nitric acid (l-l, 2 ml) 
was then added dropwise over 10 min. The mixture was then allowed to warm to 
room temperature and stir for 20 h before pouring into ice- water (150 ml). The 
mixture was made basic by addition of 33 % aqueous ammonia solution, then 
15 extracted with ethyl acetate (3 x 30 mO. The combined organic layers were dried 
(Na2S04) and evaporated and the residue purified by flash column 
chromatography (eluant 1-19 MeOH-CHiCb) to give the title compound (240 m^ 
as a colourless sohd. NMR (400 MHz, DMSO) 5 9.14 (IH, d, J'2), 9.06 (IH, d, J 
5), 8.93 (IH, s), 8.2 (iH, d, J2), 8.47 (IH, d, J8), 7.84 (IH, dd, J8, 5); m/z (ES+) 
20 310(M + H+). 

Description 14 
7'*[3-TrifluoromethvlpYridin"9.- yl]iiTiidfl7 <)ri,2-i&]pvrida2^ 
Tnnfllflr catalyst (lOO m^ slurried in ethanol (l ml) was added to a solution of 

25 Description 13 (170 mg, 0.55 mmol) in an ethanol - ethyl acetate mixture (1^1, 10 
ml). The reaction mixture was then stirred under a balloon of hydrogen gas at 
room temperature for 5 h. The mixture was then filtered, washing lihe catalyst 
with ethanol (5 ml) and the filtrate was then evaporated. Addition of toluene (5 
ml) to the residue and re-evaporation gave the title compound (153 mg) as a red 

30 oil which was firee of ethanol and used without further purification. NMR (500 
MHz, DMSO) 8 8.98 (IH, d, Jb\ 8.54 (IH, s), 8.38 (IH, d, JS\ 7.96 (IH, s), 7.71 
(IH, dd, J&, 5), 7.21 (IH, s), 5.74 (2H, s); m/z (ES+) 280 (M + H+). 
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Description 15 

2-(3-Methvlpvridine)glvoxaldelivde c^^m <^flwlacetal 

To a solution of 2-broino-3-inethylpyridine (ig, 5.8 mmol) in tetrahydrofuran (15 
ml) at -78°C was added jcrbutyllithinni (1.6 M in hexanes, 3,81 ml, 6,1 mmol) in 
5 a dropwise fashion resulting in a dark red solution. After 5 min 1- 

piperidineglyoxaldehyde dimethylacetal (1,56 g, 6.96 mmol) in tetrahydrofuran 
do ml) was cannulated into the reaction mixture. The reaction mixture became 
pale yellow. After 30 min, the reaction was quenched with saturated ammonium 
chloride, then extracted three times with ethyl acetate and dried over sodium 
10 sulfate. After filtration the compound was adsorbed onto silica gel and purified by 
flyi fih column (30% ethyl acetate in hexanes) to yield the title compound (655.9 
mg, 59 %) as a yellow oiL 

iH NMR (400 MHz, DMSO) 5 8.52 (IH, app d, J 4.1), 7.62-7.60 (IH, m), 7.34 (IH, 
dd ^8,0, 4.8), 6.0 (iH, s), 3.49 (6H, s), 2.57 (3H, s) ppm 

15 

Description 16 
5-(3-MethvlpvriHiii"2-^l)-3'methvlsutfanvl[l.2.4ltriazine 

To cone. H2SO4 (3 g) at 0 *>C was added dropwise Description 15 (l g, 5 mmol). The 
20 reaction was allowed to warm to room temperature and was stirred for two days. 
Ice and water were then slowly added and the reaction mixture was carefully 
neutralized by addition of NaHCOa. This solution containing the 2-(3- 
methylp3?Tidine)glyoxaldehyde was used without fiirther purification. The 
aqueous solution of 2-(3-methylpyridine)glyoxaldehyde (assumed to be 5 mmol) 
25 was cooled to 0 ^C, and methyl aminomethanehydrazonothioate hydroiodide (525 
mg, 5 mmol) in water (10 ml) was added. The reaction was allowed to warm to 
room temperature and after 1 h was filtered to give the title compoimd (228 mg, 
21%, two steps) 

iH NMR (400 MHz, DMSO) 5 9,67 (iH, s), 8.66 (IH, dd J4.2,1.2 ), 7.88 (IH, d, J 
30 7.6), 7.55 (IH, dd, J^8,0, 4.8), 2.66 (3H, s), 2,66 (3H, s) ppm; MS (MH+) 219. 
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Description 17 
g^'(a'MetKvlpvrif^in-2-vlMl. 2.4ltria7.iT> "a-vlhvdrazin 

To a solution of Descriptioii 16 (228 mg, 1.0 mmol) in ethanol was added 
5 hydrazine hydrate. The mixture was heated to reflux and stirred for 16 h, then 
allowed to cool and the solvent removed in vacuo. The yellow oil was preadsorhed 
onto silica gel (ethylacetate) then purified by column chromatography (80% ethyl 
acetate in hexanes) to give title compound (88.9 mg, 44%) as well as recovered 
starting material (lOl mg, 46%). 
10 m NMR (400 MHz, DMSO) 8 9.09 (IH, s), 8.79 (IH, bs) , 8.59 (IH, dd J4.4, 1.2 ), 
7.83-7.81 (IH, m), 7,55 (IH, dd, J8.0, 4.8), 2.61 (3H, s) ppm; MS (MH+) 203. 

Description 18 

l-(5-f3-trifluorome ^^Y¥Y^^^^"^T^1rY"^«'^Ti-a--YUethanone 
15 Description 2 (l,00g, 3.86 mmol), tribuiyl(l-ethoxyvinyDtin (1.56 ml, 4.63 mmol), 
palladium tetraMs triphenylphosphine (0.22 g, 0.19 mmol), copper (D iodide 
(73 mg, 0.39 mmol) and hthium chloride (0.49 g, 11.6 mmol) were combined in 
dioxan (30 ml) and the reaction was heated at 110 °C for 14 h. The reaction was 
cooled and hydrochloric acid (2N, 20 ml) was added and the reaction stirred at 
20 room temperature for 2 h. The reaction was diluted with saturated ammonium 
chloride solution and extracted with dichloromethane. The organic fraction was 
washed with saturated potassium fluoride solution, dried over magnesium sulfete 
and condensed. The crude product was purified by flash chromatography (25 % 
ethyl acetate in hexanes) to give the title compoimd as a colourless oil (0.56 g, 
25 54 %). in/z (ES+) 268 (M + H+)- ^H NMR (360 MHz, CDCla) 9.50 (IH, s), 8.94 
(IH. d, c/4.8), 8.30 (IH, s), 8.19 (IH, d, J8.0), 7.61 (iH, t, c7^6.4), 2.97 (3H, s). 

Description 19 

(i-{5-r3-trifluorQmethvlPv riHin-2-v l1pvridazin- -^T^}AfKy1)fliTii^ 
30 To a solution of Description 18 (28 mg, 0.11 mmol) in formamide (0.23 ml, 

5.7 romol) at 140"C was added formic add (0.12 ml, 3.15 mmol) and the resulting 
reaction was stirred at this temperature for 3 h. The reaction was cooled and 
hydrochloric add was added (2N, 0.5 ml). After stirring for 3 h at 100 ^'C the 
formamide intermediate remained and additional hydrochloric add was added 
35 (4N, 0.5 ml) and th^ reaction heated for 24 h at 80*'C. Then concentrated 
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hydrochloric acid (-'12 M, 1 drop) was added and the reaction was complete 
within 1 h. The reaction was condensed, hasified with sodium hydroxide (2 M), 
extracted with dichloromethane (4 x 10 ml), dried over sodium sulfate and 
condensed. The crude product was loaded on to a strong cation exdiange (SCX) 
5 cartridge, washed with methanol and the product eluted with methanohc 

ammonia (2 M). The product containing jfractions were condensed and azeotroped 
with ethanol to give the title compound which was used without further 
ptirification (16 mg). 

10 Descxip1aon20 

5-(3-MethvlT3Vrif^iTi-2-Yl)p yri<lflziTift%^"nflr1inYfliTiiHft 

Prepared from Description 1 according to the procedures of Description 9 and 10 
respectively. NMR (360 MHz, DMSO) S 9.66 (l H, d, J = 2.2 Bz), 8.66 (l H, s), 
8.62 (1 H, d, J = 4.5 Hz), 8.36 (l H, d, J = 2.2 Hz), 8.01 (l H, s), 7.86 (l H, d, J = 8 
15 Hz), 7.47 (1 H, dd, J = 4.5, 8 Hz), 2.45 (3 H, s). 

Description 21 

5-(3-MethvlT)Yy'^^Ti-Si-Y^)p yridfl7n ne-3-GaYhQniti^ 

To a suspension of Description 20 (1.58 g, 7.38 mmol) in dichloromethane at room 
20 temperature, was added (methoxycarbonylsulfiamoyl)triethylanmioniiim 

hydroxide inner salt OBurgess reagent) (3.5 g, 14.7 mmol) in 3 roughly equal 

portions over a 1 h period. The mixture was stirred at room temperature for a 

further 2 h, then flash silica (ca. 30 ml) was added and the solvent evaporated. 

Purification by flash column chromatography (75% EtOAc in isohexane then 
25 EtOAc) gave the title compound (1.34 g). ^H NMR (360 MHz, CDCI3) 5 9.64 (1 H, 

d, J = 2.2 Hz), 8.64 (1 H, d, J = 4.5 Hz), 8.12 (l H, d, J = 2.2 H2;), 7.72 (l H, d, J = 

8 Hz), 7.38 (1 H, dd, J = 4.5, 8 Hz), 2.50 (3 H, s). 

Description 22 

30 2-Methvl-7-f3'trifluoromethvlpvriHi n-2"Yl1imidp^r>[l,2'/)]pYrida^^ 

Prepared from Description 11 and chloroacetone according to the procedure of 
. Description 12. ^H NMR (400 MHz, DMSO) S 9.00 (l H, dd, J = 0.8, 4.8 Hz), 8.59 
(1 H, d, J = 2 Hz), 8.41 (1 H, dd, J = 1.3, 8.1 Hz), 8.20 (l H, s), 8.10 (l H, d, J = 2 
Hz), 7.78-7.74 (l H, m), 2.44 (3 H, s) ppm. 
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Descriptijon 23 
a-chlQro-5-(3-chloropvridm-2-vl)pvridazme 

Prepared from Description 46 according to the procedures of Description 2. 
5 NMR (400 MHz, CDCI3) 9.59 (IH, d, c71.8), 8.69 (IH, dd, J 1.4, 4.6), 7.99 (IH, d, J 
1.8), 7.90 (IH, dd, J1.4, 8.2), 7.46-7.40 (iH, m) ppm. 

Description 24 
7~(3-chIoropvridin-2-vl)i TTiiMfl7^ri. 2'Alpvridazin-3-amine 
10 Prepared from Description 23 according to the procedures of Example 1 and 

Descriptions 11, 12, 13 and 14. i22/^(ES+) 246, 248 (M + H+). iH NMR (500 MHz, 
CDCI3) 8.79 (IH, d, J2.0), 8.63 (IH, dd, J1.5, 4.6), 8.38 (iH, d, J2.0), 7,84 (iH. 
dd, c7l.5, 8.1), 7.35 (IH, s), 7.27 (IH, s), 4.19 (2H, s) ppm. 

15 Descriptibn 25 

2-Cvano-3-trifluoromethvlpvridine 

To a solution of 2-chloro-3-trifluoromethylpyridine (5 g, 28.9 mmol) in 
dimethylformamide (40 ml) was added zinc cyanide (2 g, 17.4 mmol), zinc dust 
(85 mg, 1.3 mmol) and 1,1-bisdiphenylphosphino-ferrocene dicidoropalladiumdl) 

20 complex with dichloromethane (460 mg, 0.63 mmol). The reaction mixture was 
refluxed for 4 h, then allowed to cool, diluted with ethyl acetate and washed with 
brine. The aqueous phase was back-extracted with ethyl acetate and the 
combined organic phases dried over sodium sulfate, filtered and concentrated. 
Purification by flash column chromatography (20% ethyl acetate in hexanes) gave 

25 the title compound (4.67 g, 98%) as a yellow oil. ^H NMR (400 MHz, CDCI3) 5 8.59 
(IH, dd J4.4, 1.2), 8.05-8.02 (IH, m), 7.40-7.37 (IH, m) ppm. 

Description 26 
2-Acetvl-3-trifluoromethvlpvridine 

30 

To a solution of Description 25 (4.96 g, 28,8 nmiol) in tetrahydrofuran (50 ml) at 
-lO^'C was added methykaagnesium bromide (3M in tetrahydrofuran, 9.61 ml, 
• 31.7 mmol) at such a rate so as to ensure that the internal temperature of the 
reaction did not exceed 20T. The reaction was allowed to stir at room 
35 temi>erature for 1 h after addition was complete. The reaction was then quenched 
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with 2M HCL The organic phase was separated and the aqueous phase basified 
by addition of sodium carbonate. The mixture was extracted three times with 
ethyl acetate and the combined organic phases dried over sodium sulfate, filtered 
and concentrated. Purification by flash column chromatography (20% ethyl 
5 acetate in hexanes) gave the title compound (4.5 g, 83%) as a colorless oil, MS: 
(ES (M+1)) 190, iH NMR (400 MHz, CDCla) 8 8.79 (IH, dd J 4,8, 0,8), 8,09 (iH, dd 
c/8,0, 0.8), 7.57-7.58 (IH, m) ppnL 

Description 27 

10 2-Bromo-l-f3-trifluoromethvlpv t^<1iTT2-vnethanone 

Description 26 (5 g, 26.45 mmoD was dissolved in tetrahydrofuran (100 ml) and 
phenyltrimethylammoniumtribromide (l9.9 g, 52.91 mmoD added. The reaction 
was heated to reflux and stirred for 16 h. After coohng, the reaction was filtered 
and adsorbed onto silica gel. Purification by flash chromatography (lO% ethyl 

15 acetate/feo-hexane) gave the title compound (8.5 g, 93%) as a colorless oiL MS-* 
(ES CM+l)) 268, 270. 

m NMR (360 MHz, DMSO) 5 8,97 (l H, t, J = 2.3 Hz), 8.43 (l H, dd, J = 0.8, 8.1 
Hz), 7.91-7,89 (1 H, m), 7.84 (O H, s), 5.00 (2 H, s) ppm. 

20 Description 28 

3'M6thvlthio'54a'trifluQromethvli)vridin -2-vliri.2.4Vtria2ane 
Description 27 (8.5 g, 24.7 mmol) was dissolved in acetonitrile (80 ml) and silver 
nitrate (5.03 g, 29.65 mmoO added. The reaction was stirred for 16 h, then 
filtered (washing with diethyl ether (20 ml)) and concentrated. The residue was 

25 dissolved in diethyl ether and washed with water, then dried over sodium sulfate 
and concentrated. The crude mixture was then dissolved in DMSO (125 ml) and a 
suspension of sodium acetate trihydxate (336 mg) in DMSO (125 ml) was added. 
After 30 min the black solution was poured into a mixture of ice and water 
whereupon it became yellow. SoUd sodium chloride was added and the mixture 

30 extracted three times with diethyl ether, dried over sodium sulfate and 

concentrated. The crude glyoxal was dissolved in ethanol (200 ml), then sodium 
bicarbonate (4.29 g, 49.4 mmol) added. Methyl aminomethanehydrazonothioate 
hydroiodide (5.76 g, 24.70 mmol) was dissolved in water (40 ml) and added to the 
reaction mixture. The orange solution was stirred for 16 h, then quenched with 
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water, extracted three times with ethyl acetate then dried over sodiiim sulfate . 
and concentrated, PnrjjBLcation by coltann chromatography (10-30% ethyl 
acetate^ls^rhexane) gave the title compound (3 g, 45% over three steps) as an 
orange solid. MS: (ES (M+1)) 273, 
5 m NMR (400 MHz, DMSO) 5 9,44 (IH, s), 8.94 (IH, dd e74,4, 0.8), 8,22 (IH, dd, J 
8.0, 0.8), 7,55 (IH, dd, cT'S.O, 4.8), 2.66 (3fl, s), 2,68 (3H, s) ppm. 

Description 29 

5-(3-TrifluoromethvIpvridia-2-vl)fl-2.4]triazm-3-vllhvdra!^ 

10 

To a solution of Description 28 (80 mg, 0,29 mmoD in isopropanol (2 ml) was 
added hydrazine hydrate (49 |il, 1.56 mmoD. The mixture was heated to reflux 
and stirred for 16 h, then allowed to cool and the solvent removed in vacuo. The 
yellow oil was preadsorbed onto silica gel (ethylacetate) then pimfied by column 
15 chromatography (80% ethyl acetate in hexanes) to give title compound (63 mg, 
85%). MS: (ES (M+1)) 257. 

iR NMR (400 MHz, DMSO) 8 9.12 (IH, s), 8.93 (IH, d, J3.96X 8.21-8.17 (iH, m), 
7.64-7.58 (IH, m), 7.14 (IH, bs), 4.21 (IH, bs) ppm. 

20 Description 30 

5-(3-ChIoropvridin-2"vI)-3-hvdra2mori.2.4ltriazine 

UsiQg a procedure analogous to that given in Description 29 (but without 
purification), using 5-(3-chloropyridin-2-y0-3-(methylthio) [l,2,4ltriazine 
(obtained analogously to Descriptions 25 - 28), the title compound (243 mg crude) 
25 was obtained as a brown soHd that was used directly in the next reaction, MS- 
(ES (M+1)) 223. 

Description 31 
5'(3-Methvlpvridin-2-vl)fl.2.4Hriazin-3-amine 

30 Description 16 (505 mg) was evenly split into four reactor tubes and 33% aqueous 
ammonia solution (3 ml) was added to each. The vessels were heated at 160 ^'C in 
the microwave reactor for 15 min. The contents of the tubes were then combined 
and evaporated to give the title compound (430 mg). ^H NMR (400 MHz, DMSO) 8 
9.02 (1 H, s), 8.58-8.54 (l H, m), 7.81 (l H, br. d, J = 7.4 Hz), 7.47 (l H, dd, J = 

35 4.6, 7.7 Hz), 7.25 (2.H, s), 2.58 (3 H, s). 
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Descxiptioii 32 
3-(3-Methvlpvrid iTi-9-Yp^"'^ dazof 1.2-Z>I Fl -2.4l triasdne 

Bromoacetaldehyde dimethyl acetal (582 mg, 3.44 mmo]), water (5 ml) and 48% 
5 aqueous HBr (0.52 ml, 4.60 mmol) were heated together at QS'C for 1 h, then the 
xxiixture was cooled to room temperature. Solid sodium bicarbonate (500 mg, 
6.0 mmol) was added portion-wise then ethanol (8 ml) was added. This mixture 
was added to a suspension of Description 31 (430 mg, 2.30 mmol) in ethanol (15 
ml) and the residting mixture heated at reflxix for 18 h. After cooling to RT, the 
10 residue was purified by flash colunm chromatography (eluant 2.5% MeOH in 

CR2CQ to give the title compound (177 mg). NMR (400 MHz, DMSO) 5 9.28 (l 
H, s), 8.64 (1 H, dd, J = 1.2. 4.6 Hz), 8.43 (1 H, d, J = 1.3 Hz), 8.05 (l H, d, J = 1-3 
Hz), 7.88 (1 H, br. d, J = 7.8 Hz), 7.50 (l H, dd, J = 4.6, 7.8 Hz), 2.72 (3 H, s). 

15 Description 33 

l-(3-ChloroDvridiTi-2'vl)-2.2-dimethoxvethanone 

DABCO (5.45 g, 48.5 mmol) was dissolved in ether (200 ml) at room temperature 
\mder a nitrogen atmosphere, then the solution cooled to -40**C. n-ButyHithium 
(I.6M in hexanes, 30.4 ml, 48.5 mmol) was added over 10 mm, the reaction 

20 stirred a further 0.5 h at -40^C, then cooled to -eS^'C. 3-Chloropyridine (5.0 g, 
44.1 mmoD was added over 10 min, the mixture stirred for 45 min, then 1- 
(dimethoxyacetyOpiperidine (8.24 g, 44.1 mmol) was added over 15 min, keeping 
the internal temperature below -60 **C. Stirred 20 min, allowing the internal 
temperatiu:e to rise to -50°C, then the mixture was poured into saturated 

25 aqueous NH4CI solution (250 ml) and warmed to room temperature. Water 

(100 ml) was added and the mixture extracted with ethyl acetate (2 x 200 ml). 
The combined organic layers were evaporated and the residue purified by flash 
column chromatrography (eluant 25% EtOAc in isohexanes) to give the title 
compound (5.12 g, 54 %). ^H NMR (400 MHz, CDCI3) 8 8.56 (l H, dd, J = 1.4, 4.6 

30 Hz), 7.81 (1 H, dd, J = 1.4, 8.2 Hz). 7.39 (l H, dd, J = 4.6, 8.2 Hz), 5.81 (1 H, s), 
3.48 (7 H, s) ppm. 

Description 34 
3-(3-CMoropvridi Ti-9.nir1)imiM nzQri.2-dfl.2.4ltriazine 
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Prepared from Description 33 according to the procedures of Descriptions 5, 1 and 
16 respectively. 

iR NMR (500 MHz; CDC13) 8 9.09 (l H, s), 8.67 (l H, d, J 4.6), 7.92 (l H, d, J 8.1), 
7.47 (1 H, dd, J 1.3 and B.l), 7.39 (l H, dd, J 4.4 and 8.1), 6.95 (l H, dd, J 4.5 and 
5 8.1) ppm. 

Description 35 

8-(3-CMoropvridin-2-vP-7'nitroiniHazQfl-2-Z?1[l,2.4ltriazine 

To a solution of Description 34 (190 mg, 0.8 mmol) in cone, sulfuric acid (5 ml) 

10 was added a nitrating mixture of cone, sulfuric acid (0.5 ml) and fuming nitric 
acid (0.5 ml)- This was stirred at room temperature for 1 h, heated at 50''C for 
16 h and then heated at 8(fC for 7 h. The reaction mixture was neutralized with 
K2CO3, filtered, washed through with water and EtOAc and then the filtrate was 
separated. The water layer was extracted 3 times with EtOAc and the combined 

15 organic layers were dried over ]VfeS04, filtered and concentrated to give tlie title 
compound (120 mg, 53%). 

iH NMR (500 MHz; CDC13) 8 9.55 (l H, s), 8.86 (l H, s), 8.74 (l H, dd, J 1.4 and 
4.5), 7.98 (1 H, dd, J 1.4 and 8.2), 7.49-7.47 (l H, m). 

20 Description 36 

3-(3-ChlorQnvn diTi-9.-Yl)imi dazori.2-6iri-2.4ltriazm'7-amine 
To a solution of Description 35 (l20 mg, 0.4 mmol) in a mixture of ethanol (5 ml) 
and ethyl acetate (5 ml) was added lindlar catalyst (115 mg). The reaction 
mixture was stirred under a balloon of hydrogen at room temperature for 24 h. A 

25 further portion of T.inHlar catalyst (60 mg) was added to the reaction mixtm-e and 
stirred at room temperature under a balloon of hydrogen for a further 24 h. The 
reaction mixture was filtered and concentrated- The residue was purified by flash 
column chromatography over silica, eluant system 2% MeOH in DCM to give the 
title compound (80 mg, 75%). 

30 m MMR (500 MHz; DMSO) 8 8.98 (1 H, s), 8.70 (l H, dd, J 1.4 and 4.6), 8.12 (l H, 
dd, J 1.4 and 8.I), 7.54 (l H, dd, J 4.5 and 8.I), 7.49 (l H, s), 6.14 (2 H, s). 



Description 37 
543'Trifluoromethvlpvridin"2-vl1fl.2.4ltri g?:iTi-a-flTTiiTifi 
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Description 28 (300 mg, 1.10 mmoD was dissolved ia aqueous anunoiiia (4 ml) 
and heated ia the niicrowave at 140 °C for 30 min. The precipitate was collected 
by filtation and dried under vacuum to yield the title compound (170 mg, 64%) as 
5 a pale brown soUd. MS: (ES (M+l)) 242. 

iH NMR (400 MHz, DMSO) 5 8,99 (l H, t, J = 2.8 Hz), 8.86 (l H, s), 8.43 (l H, dd, 
J = 1.0, 8,0 Hz), 7.84-7.82 (l H, m), 7.42 (2 H, s) ppm. 

Description 38 

10 3-r3'Tri£LuoromethvlPY^H^Ti-9.-vl] iTri7dfl7.n[l [l ,9.^^]tria7nrift 

Bromoacetaldehydedimethylacetal (0.8 ml, 6.71 mmol) was taken up in water (1,1 
ml) and HBr (48% aq., 1,1 ml) was added. The mixture was heated to reflux for 1 
h, then allowed to cooL Sodium carbonate (856 m^ and ethanol (20 ml) were then 

15 introduced and this mixture was added to Description 37 (0.851 g, 3.53 mmol) in 
ethanol (20 ml). The reaction was then heated to reflux and stirred for 16 h, then 
allowed to cool, concentrated, preadsorbed onto silica gel and puxified by column 
chromatography (50% ethyl acetate/iso-hexane) to yield the title compound (295 
mg, 31%) as a pale yellow solid. 

20 MS: (BS (M+l)) 266, 

m NMR (400 MHz, DMSO) 5 9.11 (l H, s), 8.98 (l H, d, J = 4.5 Hz), 8.43 (2 H, t, J 
• = 9.4 Hz), 8.07 (1 H, s), 7.78 (l H, dd, J = 4,9, 8.0 Hz) ppm. 

Descriptioii 39 

25 7'Nitro-3'[3-imfluQromethvlnvridin-2 T^liTni<qay4 ,9.-1^1 ,9.,4ltTia9nTie 

Description 38 (295 mg, 1.09 mmoD was dissolved in cone. H2SO4 (3,4 ml) and a 
mixture of cone. H2SO4 (1,68 ml) and fuming HNO3 (I.68 ml) was added at 0 «C. 
The mixture was allowed to warm to room temperature and then heated to 65"C 
30 for 2 days. The reaction was then poured into a mixture of ice and water and 
basified with sodium bicarbonate. This was extracted three times with ethyl 
acetate, dried over sodium sulfate and concentrated to give the title compound 
(285 mg, 84%) as a yellow solid. MS- (ES (M+l)) 311. 

iH NMR (400 MHz, DMSO) 5 9.63 (1 H, s), 9.15 (2 H, t, J = 1.8 Hz), 8.57 (l H, dd, 
35 J = 1.3, 8.2 Hz), 7.96-7.94 (l H, m) ppm. 
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Descriptioii 40 

3'[3'TrifluoromethvlDVTidin-2-7 llimida7; o[l,2-bl^ 

Description 39 (285 mg, 0.92 mtnol) was dissolved ia ethanol (15 ml) and ethyl 
5 acetate (15 ml) and Ldndlar's catalyst (260 mg) added. The reaction was stirred 
under an atmosphere of hydrogen for 24 h, then filtered through celite (washing 
with ethyl acetate), preadsorbed onto silica gel and purified by cohmm 
chromatography (60% ethyl acetate/iso-hexane) to give the title compoxmd (110 
mg, 43%) as a red solid. MS: (ES (M+l)) 281. NMR (400 MHz, DMSO) 5 8.99 (2 
10 H, t, J = 5.4 Hz), 8.41 (1 H, dd, J = 1.4, 8.1 Hz), 7.74 (l H, dd, J = 4.7, 7.3 Hz), . 
7.51 (1 H, s), 6.20 (2 H, s) ppm. 

Desciiption 41 

9." A miTin-4-(3-trifluoromethvl-2-pvridvDpvridine 

15 Description 7 (l.5g, 5.28 mmol) and hydrazine hydrate (l.28g, 25.6 mmoD were 
suspended in isopropyl alcohol (3dml), and the resulting mixture was heated to 
reflxix overnight. The volatUes were removed under reduced pressure, and the 
residue was azeotroped with toluene. The resulting pale yellow solid was 
dissolved in ethanol (100 ml) and hydrogenated over Baney nickel (aqueous 

20 suspension, 4 ml) at atmospheric pressure (H2 balloon) for 72 h. The mixture was 
filtered through CeliteiS), and the filtrate was hydrogenated over 10% Pd/C on a 
Parr® at 60 psi for 16 h. The mixture was filtered through Celite® and the 
filtrate was concentrated. The residue was adsorbed onto Celite® and purified by 
flash chromatography (Biotage 40S®) elutLng with DCM / MeOH / ammonium 

25 hydroxide 97.5/2.5/0.15 to 95/5/0.3 to give a colourless oil (367 mg, 30%). MS: (ES 
(M+l)) 240; IH NMR 5 (ppm)(CDCl3): 4.52 (2 H, s), 6.61 (l H, a), 6.78 (l H, d, J = 
5.2 Hz), 7.47 (1 H, dd, J = 5.0, 8.1 Hz), 8.09 (l H, d, J = 8.1 Hz), 8.17 (l H, d, J = 
5.2 Hz), 8.85 (1 H, d, J = 4.2 Hz). 

30 Description 42 

7''f3'trifluoromethvlpvrid iTi-9.'Yl]iTni da2ori.2-alP YT^dine 

Prepared firom Description 41, using a procedure simdlar to Desa:q>tion 12. MS: 
(ES (M+l)) 264; IH NMR 8 (ppm)(GDCl3): 7,03 (l H, dd, J = 1.6, 7.0 Hz), 7.47- 
7,49 (1 H, m), 7,67 (l H, br s), 7.74 (l H, d, J = 1.1 Hz), 7.83 (l H, br s), 8.13 (l H, 
35 dd, J = 1.6, 8.1 Hz),.8.22 (l H, dd, J = 0.8, 7.0 Hz), 8.87 (l H, d, J = 7.0 Hz). 
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Description 43 
3"Nitro-743-trifluoromethvlT)Yridiri-2-vl1iT nidazQfl.2-a1p^^ 
Description 42 (400 mg, 1.52 nunol) was dissolved in concentrated siilfuric acid 

5 (8 ml), and the restdting mixture was stirred at OTG, while 1-1 C.H2SO4 / 70% 
HNO3 (0.2 ml) was added, and then warmed to room temperature, with stirring 
for 2 h. A further 0.2 ml of the above nitric acid solution was added, and stirring 
was continued for a further 2 h. The mixture was poured onto ice, neutralised 
with ammoniimi hydroxide solution, and extracted with EtOAc &3). The 

10 combined organic phases were washed (brine), dried (sodium sulfate) and 

concentrated to give a pale brown soUd (468mg, 99%). MS: (ES (M+l)) 309; IH 
mSR 5 (ppm)(CDC13): 7.50 (l H, d, J = 7.2 Hz), 7.58 (1 H, dd, J = 4.1, 7.6 Hz), 
8.03 (1 H, s), 8.19 (1 H, d, J = 8.0 Hz), 8,70 (l H, s), 8.93 (l H, d, J = 4.1 Hz), 9.48 
(lH,d, J = 7.2Hz). 

15 

Description 44 
2-MethvltHo-4-f3-trifLuoromethvlpvrid in'2-vl1pvrimidine 
A mixture of Description 26 (3.27 g, 17.3 mmoO and N,N-dimethylformamide 
dimethyl acetal (4.6 ml, 34.6 mmoD was heated at 100 <'C for 2 h. The excess N,N- 
20 dimethylformamide dimethyl acetal was removed in vacuo to give the crude 

adduct (4.1 g). A portion (I.O6 g, 4.34 mmol) was added to ethanol (10 ml) then 
thiourea (660 mg, 8.68 mmol) and IN ethanohc KOH (4.4 ml, 4.4 mimoD were 
added. The mixture was heated at reflux for 4 h. Additional IN ethanolic KOH 
(4.4 ml, 4.4 mmol) was added and the mixture heated at reflux for a further 1 h, 
25 After cooling, flash sihca (ca. 50 ml) was added and the solvent evaporated. 
Purification by flash column chromatography (eluant 5% MeOH-CH2Cl2 
containing 1% AcOH) gave 4-[3-trifluoromethylpyridin-2-yllpyrimidine-2-thiol 
(1.39 g) (MS: (ES (M+l)) 258. To this product, acetonitrile (15 ml) and potassium 
carbonate (2.5 g, 18 mmol) were added. lodomethane (300 pi, 4.77 mmol) was 
30 then added and the reaction stirred for 20 min. The acetonitrile was evaporated 
and water (30 ml) added and the mixture then extracted with ethyl acetate (2 x 
30 ml). The combined organic layers were evaporated and the residue purified by 
flash coltinin chromatography (eluant 25% EtOAc/isohexane, then 40% 
EtOAc/isohexane) to give the titie compound as a white crystalline sohd (580 mg). 
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m NMR (400 MHz, CDCI3) 6 8.87 (l H, dd, J = 1.4, 4.7 Hz), 8.67 (1 H, d, J = 5.0 
Hz), 8.16 (1 H, dd, J = 1.4, 8.3 Hz), 7.56-7.52 (l H, m), 7.40 (l H, d, J = 5.0 Hz), 
2.59 (3 H,s). 

5 Description 45 

4- r3-TrifluQromfi »>'Y^rY^'^^^"^"Y^lrY^^^^^"*^"^''^^ 

5- Chloroperoxybenzoic acid (77%, 420 mg, 2.43 mmod was added to a solution of 
Description 44 (300 mg, 1.1 mmoD in dichloromethane (10 ml) at room 
temperature. The reaction was stirred for 3 h, then diluted with dichloromethane 

10 (60 ml) and the solution washed with 5% aq. NaHSOs solution (40 ml) then 10% 
aq. KiCbs solution (40 ml). The organic layer was dried (Na2S0^ and evaporated 
to give 2-methylsulfonyl-4-[3-trifluoromethylpyridin-2-3rflpyrimidi^ mg, 
1.05 mmol). This product was dissolved in N,N-dimethylformamide (lO ml) and 
sodium cyanide (130 mg, 2.6 mmol) was added. The mixture was heated to 100**C 

15 for 10 Tniri^ then cooled to room temperature. Water (30 ml) was added and the 
mixture extracted with ethyl acetate (2 x 30 ml). The combined organic layers 
were washed with water (2 x 30 ml), brine (lO ml), then dried (Na2S04) and 
evaporated to give the title compound (243 mg). ^H NMR (400 MHz, CDCI3) 5 9.01 
(1 H, d, J = 5.1 Hz), 8.91 (1 H, dd, J = 1.3, 4.9 Hz), 8.22 (l H, dd, J = 1.3, 8.2 Hz), 

20 8.00 (1 H, d, J = 5.1 Hz), 7.64-7.62 (1 H, m). 

Description 46 

5-Chloro-2-(tetrahvdro"2i/^pvran-2-vDpvridazin-3(2f^'one 

A mixture of 5-chloropyridazin-3-one (l3.14g, 100 mmol), 3,4-diliydro-2H-pyran 

25 (13 ml, 142 mmol) and para-toluenesulfonic acid (I.6 g, 8.4 mmol) in anhydrous 
tetrahydrofuran (150 ml) was heated at 8(fC for 36 h. After cooliag to room 
temperature and addition of 50 ml saturated aqueous sodium carbonate solution 
the mixture was concentrated under reduced pressure and repartitioned between 
ethyl acetate/ water (500 /lOO ml). The phases were separated and the aqueous 

30 phase was extracted two times with ethyl acetate (200 ml each). The combiaed 
organic layers were washed with brine, dried over sodium sulfate and adsorbed 
onto silica gel in the presence of triethylamine. Purification by flash 
chromatography (50% ethyl acetate in hexane) gave the title compound as a light 
brown soUd (12 g, 59 %), MS: (ES (M+l)) 203. 
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m NMR (360 MHz, CDC13) 6 1.50 - 2.18 (6H, m), 3.71 ~ 3.78 (IH, m), 408-4.15 
(IH, m), 6.00 (IH, dd, 10.5 and 2), 6.96 (IH, d, J= 2,4), 7.79 (IH, d, /= 2.4) 
ppzn. 

5 

FINAL PRODUCTS 
Example 1 

N'(4'TrifluoromethvlDhenvl)"7-(3"tri£LuQrQmethvl-2 'Pvridvl)ri.2.^ 

10 hi PvridaziD ^'-^-a m^nft 

To a mixture of Descriptioa 2 (3,5 g, 13.8 mmol) in anhydrous isopropanol (20 m]) 
was added hydrazine monohydrate (3,4 ml, 70 mmol) and the mixture was heated 
at lOO^'C for 15 h. After cooling to room temperature the solution was 
concentrated under reduced pressure and toluene was added to the resiilting oH. 

15 The mixture was concentrated under reduced pressure again and the whole 
procedure was repeated twice to yield 3-hydrazino-5-(3-tri£luoromethyl-2- 
pyridyDpyridazine (3.2 g, 91 %) as a red syrup which crystallises over 3 days at 
room temperature. 

The pyridazine (0.56 g, 2.2 mmol) was dissolved in dry acetonitrile (10 ml) and a 
20 solution of 4-tri£luoromethylphenyUsocyanate (0.43 g, 2.3 mmol) in 3 ml 

acetonitrile was added dropwise while stirring at room temperature. The solution 
was heated at 90''C for 12 h and cooled to room temperature. Phosphorous 
oxychloride (0.41 ml, 4,4 mmol) was added dropwise to the suspension and the 
resulting mixture was heated under reflux for 12 h. After addition of more 
25 phosphorous oxychloride (0.41 ml, 4.4 mmol) the mixture was heated for another 
12 h under reflux and tic showed complete conversion of starting material. The 
resulting yellow solution was povired onto a mixture of chloroform and water 
(200/ 20 ml) and the pH was adjusted to 8 by portionwise addition of saturated 
aqueous sodium carbonate solution and the phases were separated. After two 
30 further extractions the combined organic extracts were washed with water and 
brine and dried over sodium sulfate. After filtration the compound was adsorbed 
onto silica gel and purified by flash colxunn (50% ethyl acetate) to yield the title 
compound (0.45 g, 48 %) as a canaryrellow solid, MS: (ES (M+l)) 425. 
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m NMR (360 MHz, DMSO) 8 7.70 (2H, d, 8.7), 7.81 (IH, dd, J= 8.0 and 4.6), 
8.07 (2H, d, J= 8.7), 8.37 (IH, d, J= 1.4), 8.45 (IH, d, /= 8.0), 8,77 (IH, d, J= 
1.4), 9.03 (IH, d, 4.6), 10,32 (IH, s) ppm. 

5 Example 2 

N-(4'tert-Butvl)phenvl)-7-(3'trifluQrQmethvl-2-pvridvl)[l,2,4]t^^ 
blpvridazine -'^-aTn^Tift 

Using a procediire analogous to Example 1 but starting with N-(4-tert- 
butyOphenyHsocyanate the title compound was obtained (0.16 g, 55 %) as a bright 
10 yeUow soUd, MS: (ES (M+l)) 413. 

m mm (400 MHz, DMSO) 5 1.29 (9H, s), 7.36 (2H, d, J= 8.7), 7.77-7.79 (3H, 
m), 8.31 (IH, d, J= 1.6), 8.43 (IH, d, J= 8.0), 8.70 (iH, d, J= 1.6), 9.03 (iH, d, 
4.8), 9.65 (lH,s) ppm. 

15 Examples 

N'phenvl-743-trifluQromethyl'-2"nvridinvl1[l.2,4]triazolor4.3-blpvridazin-^ 
Using a procedure analogous to that given in Example 1 except phenylisocyanate 
was used as a starting material and after the aqueous work-up the crude 
material obtained was dissolved ia DMSO and purified usiag preparative LC-MS 

20 eluting with a pH 10 eluent. 

m NMR (400 MHz, DMSO); 6.97 (l H, t, J = 7.2 Hs), 7.35 (2 H, t, J = 7.8 Hz), 
7.81 (1 H, dd, J := 4.8, 8.0 Hz), 7.87 (2 H, d, J = 8.0 Hz), 8.32 (l H, d, J = 1.2 Hz), 
8.44 (1 H, d, J = 8,0 Hz), 8,71 (l H, d, J = 1.6 Hz), 9.03 (l H, d, J = 4.4 Hz), 9.76 (l 
H,s). 

25 

Examples 4-30 were similarly prepared according to the procedures described 
above- 
Example 4 

30 N'f2-trifluoromethvlphenvl1-7'[3-trifluoromethvl-2-pvT if^inYl1fl.5 ^.4ltriazolo[4,3- 
b]pvridazin'3-amine 

iH NMR (400 MHz, DMSO); 7.25-7.27 (l H, m), 7.64-7.67 (l H, m), 7.74 (2 H, d, J 
= 7.6 Hz), 7.79-7.87 (2 H, m), 8.39 (l H, s), 8.44 (l H, d, J = 8.0 Hz) , 8.75 (l H, s), 
9.02(1H, d, J = 4.8Hz) 
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Examples 

N'(3-cMorophenvl)'7-f3-trifluQromethvh2-pvridinvl1fl.2,4lt^^ 
b1pvri(iaziii-3 "«TniTiP 
5 NME (400 MHz, DMSO); 7.01-7.03 (l H, d, J = 7.6 Hz), 7.37 (l H, t, J = 8.2 
Hz) , 7.78-7.82 (2 H, m), 8.07 (l H, s), 8.34 (l H, s) , 8.44 (l H, d, J = 7.6 Hz), 8.73 
(1 H, s) , 9.02 (1 H, d, J = 4.4 Hz) , 10.09 (IH, s) 

Examples 

10 N'f 3-trifluoromethvlphenvlV7-[3-trifluorometb yl-9,-pYri [l ,2^ Altriazolor4.3- 
b1pvridazin-3 -aTniTie 

iH NMR (400 MHz, DMSO); 7.31 (1 H, d, J = 7.6 Hz) , 7.59 (l H, t, J = 8.0 Hz) , 
7.80 (1 H, dd, J = 4.8, 7.6 Hz) , 8.11 (l H, d, J = 8.0 Hz) , 8.36 (2 H, d, J = 3.6 Hz) , 
8.44 (1 H, d, J = 8,0 Hz) , 8.74 (l H, d, J = 1.6 Hz) , 9.02 (l H, d, J = 4.4 Hz) , 10.25 
15 (IH, s) 

Example? 

N-(2.4-difIuorophenvl)-7-[3-triflttoromethvl-2-pvridinvl1[^ 
b1pvridaziii-3-amiiie 

20 m NMR (400 MHz, DMSO); 7.12 (l H, m) , 7.35 (l H, m) , 7.80-7.90 (2 H, m) , 
8.32 (1 H, s) , 8.43 (l H, d, J = 7.4 Hz) , 8,70 (l H, s) , 9.01 (l H, d, J = 1.6 H2) 

Examples 

25 b1pvridaziii-3-amipe 

iH NMR (400 MHz, DMSO); 3.74 (3 H, s), 6.94 (2 H, d, J = 8.8 Hz) , 7.79 (3 H, m) , 
8.26 (1 H, s), 8.43 (l H, d, J = 8.4 Hz) , 8.67 (l H, d, J = 1.6 Hz) , 9.01 (l H, d, J = 
4.8 Hz) , 9-55 (1 H, s) 

30 Example 9 

N-r2-(l-methvlethvl)phenvl1-7-f3-trifluoromethvb2-Pvridmvll[l.^ 
. b]pYriHa9:iTi -3-amine 
m NMR (400 MHz, DMSO); 1.21 (6 H, d, J = 7.2 Hz) , 3.31 <1 H, septet), 7.14-7.19 
(2H, m), 7.35 (iH, d, J = 7.6Hz) , 7.50 (l H, d, J = 7.6H2i) , 7.79 (l H, dd, J = 5.2, 
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8.0 Hz) , 8.27 (1 H, s) , 8.43 (l H, d, J = 8.0 Hz) . 8.53 (l H, s), 8.67 (l H, d, J = 1.2 
Hz), 9.01 (lH,d. J = 4.8 Hz) 

Example 10 

5 N-f3-methvlsulfanvlphenvl]-7-[3-trifluoromethyI-2-pvridinvl1[l.2.4ltriazolor4.3- 
b1pvridazin'3'amijie 

m NMR (400 MHz, DMSO); 2.54 (3 H, s), 6.87 (l H, d, J = 7.6 Hz) , 7.29 (l H, t, J 
= 8.0 Hz) , 7.66 (1 H, d, J = 7.6 Hz) , 7.81 ( IH, m), 7.87 (l H, s), 8.33 (l H, s), 8.45 
(1 H, d, J = 8.0 Hz) . 8.72 (l H, s), 9.03 (l H, d, J = 4.4 Hz) , 9.83 (1 H, s) 

10 

Example 11 

N-(2-naphthalenyl)-7-[3-trifluoromethyl-2-pvridinvnfl.2.4ltriazolo[4.3- 

blpvridaT^ Ti-.'t-amiTift 

iH NMR (400 MHz, DMSO); 7.37 (l H, m), 7.46 (l H, m) , 7.80-7.92 (5 H, m), 8.37 
15 (1 H, s), 8.45 (1 H, d, J = 8.0 Hz) , 8.54 (l H, s), 8.75 (l H, d, J = 1.2 Hz) , 9.04 (l 
H. d, J = 4.4 Hz) , 10.04 (1 H. s) 

Example 12 

N-f4-trijQuoromethoxvphenvl}-7-f3-trifluoromethvV 9-pvririin vliri.2.4]Mazolol4.^ 
20 blpvridazip-3-amiiie 

iH NMR (400 MHz, DMSO); 7.36 (2 H, d, J = 8.8 Hz) , 7.81 (l H, dd, J = 4.8, 8.0 
Hz) , 7.98 (2 H, d, J = 9.2 Hz) , 8.33 (1 H, d, J = 0.4 Hz) , 8.44 (l H, d, J = 8.0 Hz) . 
8.73 (1 H, d, J = 1.6 Hz) , 9.02 (l H, d, J = 4.4 Hz) , 10.06 (IH, s) 

25 Example 13 

N-(2-phenvlethvl)-7-ra-trifluoromethvl-Dv ridmvl1fl.2.4]b'iazolor4.3-b1pvridazm^ 
amine 

m NMR (400 MHz, DMSO); 3.00 (2 H, t, J = 7.4 Hz) , 3.67 (2 H, m) , 5.88 (iH, t, J 
= 7.4 Hz) , 7.09 (1 H, t, J = 5.6 Hz) , 7.19 (1 H, m), 7.27-7.32 (4 H, m), 7.77 (l H. 
30 dd, J = 4.8, 7.6 Hz) , 8.13 (l H, s), 8.41 (l H, d, J = 8.0 Hz) , 8.53 (l H, d, J = 1.6 
Hz), 8.99 (lH,d, J = 4.4 Hz) 
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Bzample 14 

XT.^l,a.Kar,,/..^4n^»VS-vlV7-ra-i:rifl«oromethvl-2-t>vridmvl3h 

iH NMR (400 MHz, DMSO); 5.99 (2 H, s) , 6.90 (l H, d, J = 8.8 Hz) , 7.37 (l H, dd, 
5 J = 1.6. 8.0 Hz) . 7.55 (l H, d, J = 1.2 Hz) . 7.80 (1 H, dd, J = 5.2. 7.2 Hz) . 8.29 (l 
H, s), 8.43 (1 H, id), 8.68 (l H, s), 9.02 (l H, d, J = 4.8 Hz) , 9.66 (l H. s) 

Example 15 

^T■[qw^„ow.p>.Pn y^m«»thvl^ - 7^^■q-^:rifl^orometMl-2-PYridiIlyl^^^,2.4ltri^ 

10 b1pvrid°-^' "--^-«Tni"ft 

iH NMR (400 MHz, DMSO); 4.66 (2 H. d, J = 6.4 Hz) . 7.07 (l H, m), 7.26 (l H, m) 
, 7.37 (1 H, m). 7.72-7.80 (2 H, m), 8.15 (l H, d, J = 1.2 Hz) , 8.42 (l H, d. J = 8.0 
Hz) . 8.58 (1 H. d, J = 2.0 Hz) . 9.00 (l H. d. J = 4.8 Hz) 

Example 16 

9.( {7-f.^H^^riflnnmmel3iY l-9.Tvridinvliri,S>,4liTiazolor4.3-b1pvrida^ 
Yl}g|HiTin)hBnzoiiitrile 

m NMR (400 MHz, DMSO); 7.52 (l H, t, J = 7.4 Hz) , 7.81-7.93 (3 H, m), 8.35 (l 
H, dd. J = 0.8, 8.0 Hz) . 8.40 (l H, d. J = 1.6 Hz) . 8.48 (l H, d, J = 8.0 Hz) , 8.77 (l 
H, d. J = 1.6Hz) . 9.06 (1 H. d. J = 4.4Hz) 

Example 17 

M-r^;pT.«>nv1mpAhvl)-7-f 3-<rrifliJoromethv1-2-T)Yridinyl1[l,2,4ltriazolor^^ 
b^ pyridaziira -nTnine 

25 m NMR (400 MHz, DMSO); 6.29 (1 H, d, J = 9.2 Hz) , 7.25 (2 H, m) , 7.34 (4 H, 

nO , 7.51 (4 H, m) , 7.75 (l H, m), 7.95 (l H, d, J = 9.2 Hz) , 8.15 (1 H. s), 8.41 (l H, 
d, J = 8.4 Hz) , 8.59 (1 H, d, J = 1.6 Hz) , 8.99 (1 H, s) 

Example 18 

30 K- KlS)-VphenY^^^^^^1^-'7-f3-tr ^ fi"">-»">'^^^>^^^-^-"V"'^^"V^^^^'^'^^^"^^^ 
b1pvridazin-3-amine 

iH NMR (400 MHz, DMSO); 1-59 (3 H, d, J = 6.8 Hz) , 5.09 (l H, m) , 7.21 (l H, 
m) , 7.31 (2 H. t. J = 7.6 Hz) , 7.48 (2 H, d, J = 7.2 Hz) , 7.55 (1 H, d, J = 8.4 Hz) , 



15 



20 
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7.77 (1 H, dd, J = 4.8, 8.0 Hz) , 8.11 (l H, d, J = 1.2 HzD , 8.41 (l H, d, J = 7.6 Hz) , 
8.56 (1 H, d, J = 2.0 Hz) , 8.99 (1 H, d, J = 4.4 Hz) 

Example' 19 

6 N-(2.4-dicldorophenvl)-7-f3-triflaoron ieflivl-2-PYri*^inYl1|"l,g,4ltriazolo[4.3- 

b1pvridaziii-3-amine 

iH NMR (400 MHz, DMSO); 7.44 (l H, dd, J = 2.4, 8.8 Hz) , 7.69 (1 H, d, J = 2.4 
Hz) , 7.80 (1 H, dd, J = 4.8, 7.6 Hz) , 7.98 (1 H, d, J = 8.8 Hz) , 8.38 (l H, d. J = 0.8 
Hz) , 8.44 (1 H, d, J = 8.0 Hz) . 8.75 (1 H,"d, J = 1.6 Hz) , 9.02 (1 H, d, J = 4.4 Hz) 

10 

Example 20 

N-(3.4-dicMorophenvl)-7-f3-trifluorometh Y^9Ty"'^^"Y^1["'i9-i4lfaiazolo[4.3- 
b1pvridazin-3-amine 

iH NMR (400 MHz, DMSO); 7.60 (l H, d, J = 8.8 Hz) , 7.79-7.87 (2 H, m), 8.27 (l 
15 H, d, J = 2.4 Hz) , 8.36 (l H, s), 8.45 (l H, d, J = 8.0 Hz) , 8.75 (l H, d, J = 1.2 Hz) , 
9.03 (1 H, d, J = 4.8 Hz) , 10.27 (1 H, s) 

Example 21 

N-f4-dimeth v1aminnpl ienvn-N-{7-f3-tri£Luorom etlivl-2- 
20 pvridinvllfl.2.4ltriazolof4.3-b1pvridazin-3-vl}aniine 

iR ^3MR (400 MHz, DMSO); 2.82 (6 H, s), 6.68 (2 H, d, J = 8.8 Hz) , 7.28 (2 H, d, J 
= 8.8 Hz) , 7.80 (1 H, dd, J = 5.2, 7.6 Hz) , 8.13 (l H. s), 8.43 (l H, d, J = 8.0 Hz) , 
8.65 (1 H, s), 9.02 (l H, d, J = 4.8 Hz) . 9.34 (l H, s) 

25 Example 22 

N-r(3.4-dichloropIienv])inetbYl]-7-f3-trifluoromethvl-2- 
pvridmyHTl.2.4ltriazQlof4.3-b1pv r^'^a7nTi-a-aTniTi6 

iH NMR (400 MHz, DMSO); 4.63 (2 H, d, J = 6.4 Hz) , 7.43 (l H, dd, J = 1.6, 8.4 
Hz) , 7.59 (1 H, d, J = 8.4 Hz) , 7.70 (l H, s), 7.76-7.79 (2 H, m), 8.15 (l H, s), 8.42 
30 (1 H, d, J = 8.0 Hz) , 8.58 (l H, d, J = 1.6 Hz) , 9,00 (l H, d, J = 4.8 Hz) 
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Esample 23 

^•a-c^hlnro-2-methvlnhftnvl)-7-[3-trifIuoTomet> ivV?-nvTidmvIl[l.2.4ltri^^ 
h1 pyridazin-3-amine 

iH NMR (400 MHz, DMSO); 2.33 (3 H, s), 7.25 (1 H, dd, J = 2.4, 8.8 Hz) , 7.33 (l 
5 H, d, J = 2.0 Hz) , 7.67 (l H, d, J = 8.8 Hz) , 7.80 (l H, dd, J = 4.8, 8.0 Hz) , 8.32 (l 
H, d, J = 1.6 Hz) , 8.44 (1 H. d, J = 8.0 Hz) , 8.58 (l H, s). 8.70 (l H, d, J = 1.6 Hz) , 
9.02(lH,d, J = 4.4Hz) 

Example 24 

10 N-(3-cMoro-4-£Luorophenvl)-7-[3-trifluoromelhvl-2-TiYridin vlUl-a-4ltriaa)lor4.3- 
blpvridazin-3-amine 

iH NMR (400 MHz, DMSO); 7.41 (1 H, t, J = 9.0 Hz) , 7.79-7.84 (2 H, m), 8.19 (l 
H, dd, J = 2.4, 6.4 Hz) . 8.33 (l H, d, J = 1.6 Hz) , 8.44 (l H, d, J = 8.0 Hz) , 8.73 (l 
H, d, J = 1.6 Hz) , 9.02 (1 H, d, J = 4.4 Hz) , 10.11 (l H, s) 

15 

Example 25 

N-f2-fluoro-6-trifluoromethvlpIienvl1-7-[3-trifluo rometlivl-2- 
pvridinvliri.2.4ltriazolof4.3-blpvrida? ^"-.q-aniiTift 

iH NMR (400 MHz, DMSO); 7.59 (l H, m), 7.69 (3 H, m) , 7.80 (l H, dd, J = 4.8, 
20 8.0 Hz) . 8.27 (l H, s), 8.44 (l H, d, J = 8.0 Hz) . 8.67 (1 H. s), 9.02 (l H. d, J = 4.8 
Hz) 

Example 26 

N-f4-fl.uoro-2-triflttoromeihvlplieiivn-7-[3-trifluoromethvl-2- 
25 pvridinvI1[l.2.4ltriazolof4.3-b1pvridazin-3-amine 

iH NMR (400 MHz, DMSO); 7.57 (l H, m), 7.66 (l H, dd, J = 2.4, 8.8 Hz) , 7.80 (l 
H, dd, J = 4.8, 8.0 Hz) , 7.88 (l H, dd, J = 4.8, 8.8 Hz) , 8.35 (1 H, s), 8.44 (l H, d, J 
= 8.0 Hz) , 8.72 (1 H, s), 9.02 (l H, d, J = 4.8 Hz) 
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Example 27 

N44-fluoro-3-trifluoromethvli3henvl1-7'f3-trifluorometb.vl-2-- 
pvridinvl1[l.2.4ltriazolof4.3-b1pvrid ^7.in-.q-flminft 

m NMR (400 MHz, DMSO); 7.52 (1 H,.t, J = 9.8 Hz), 7.81 (l H, dd, J = 4.8, 7.6 
5 Hz) , 8.18 (1 H, m), 8.34 (l H, d, J = 1.2 Hz) , 8.39-8.45 (2 H, m), 8.75 (l H, d, J = 
1.6 Hz) , 9.02 (1 H, d, J = 4.4 Hz) 

Example 28 

N-f2-cHoro-4-trifluoromethvlpIieDvl1-7-f3-trifl uoromethvI-2- 
10 pYHdiny1 1[l.2,4]triazolof4.3-b]pvridazin-3'amme 

iH NMR (400 MHz, DMSO); 7.69 (2 H, m), 7.81 (l H, dd, J = 4.8, 8.0 Hz), 7.93 (l 
H, s), 8.02 (1 H, d, J = 8.4 Hz) , 8.45 (2 H, d, J = 6.4 Hz) , 8.80 (l H, d, J = 1.6 Hz) , 
9.02(1 H,d, J = 4.4Hz) 

15 Esample 29 

N-(2.3-dihvdro-lH-mden-5-vl)-7-r3-trifluoromethvl-2-pvTidinvl1fl.2. 4to^ 

b1t)vridazin-3-amine 

iH NMR (400 MHz, DMSO); 1.99-2.06 (2 H, m), 2.80-2.89 (4 H, m), 7.17 (l H, d, J 
= 8.4 Hz) , 7.57 (1 H, d, J = 8.0 Hz) , 7.80 (2 H, d, J = 8.0 Hz) , 8.28 (l H, s), 8,43 (l 
20 H, d, J = 8.0 Hz) , 8.68 (l H, s), 9.02 (l H, d, J = 4.4 Hz) , 9.58 (l H, s) 

Eicample 30 

N-(2>3-dihvdro-1.4-benzodioxin-6-vl)-7-[3-trifluorornethvl-2- 
pvridiiivnfl.2.4ltriazolof4.3-bbv^ ^^'^T^'^-^^^T^ft 
25 m NMR (400 MHz, DMSO); 4.16-4.24 (4 H, m), 6.74 (l H, s), 6.83 (l H, d, J = 8.8 
Hz) , 7.30 (1 H, dd, J = 2.4, 8.8 Hz) , 7.48 (l H, d, J = 2.4 Hz) , 7.79 (l H, dd, J = 
4.8, 7.2 Hz) , 8.26 (l H, s), 8.43 (l H, d, J = 8.0 Hz) , 9.01 (l H, d, J = 4.4 Hz) , 9.56 
(lH,s) 

30 Example 31 

N-(4-Ti^uoromethvlphenvl)-7-(3-methvl-2-pvridvl)-fl .2.4ltriazolo[4.3- 

b1pvridazine-3'amine 

To a mixture of Descriptioii 1 (0.38 g, 1.85 mmoD in anhydrous isopropanol 
(10 mO was added hydrazine monohydrate (0.5 ml, 10.3 mmol) and the mixture 
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was heated at 100°C for 15 h. After cooling to room temperature the solution was 
concentrated under reduced pressure and toluene was added to the resulting oil. 
The mixture was concentrated under reduced pressm'e again and the whole 
procedure was repeated twice to yield 3-hydra2ino-5-(3-methyl-2- 
5 pyiidyl)pyrida2dne (0.36 g, 95 %) as a red syrup. 

The pyridazine (0.36 g, 1.8 mmol) was suspended in a mixture of dry p-Xylene/ 
N,N-dimethylacetamide (lO ml each) and 4Hxifluoromethylphenyl isothiocyanate 
(0.38 g, 1.87 mmoD was added in one portion while stirring at room temperature. 
The mixture was heated at lOO^C for 1 h and cooled to room temperature. 

10 Dicydohesylcarbodiimide (0.39 g, 1.89 mmol) was added in one i}ortion and the 
resulting mixture was heated at 100°C for 1 h, poured onto a mixture of 
chloroform and water (200/ 20 ml) and the phases were separated. After two 
further extractions the combined organic extracts were washed with water and 
brine and dried over sodium sulfate. After filtration the compound was adsorbed 

15 onto silica gel and purified by flash column (ethyl acetate) to yield the title 
compound (O.ll g, 16 %) as a yellow soM/MS: (ES (M+l)) 370. 
iR NMR (360 MHz, DMSO) 8 2.52 (3H, s), 7,44 (iH, dd, «7= 7.5 and 4.5 Hz), 7.69 
(2H, d, 8.7 Hz), 7.84 (iH, d, 7.5 Hz), 8.07 (2H,d, 8.7 Hz), 8.46 (IH, d, J 
= 1.7 Hz). 8.60 (IH, d, J= 4.5 Hz), 8.82 (IH, d, J= 1.7 Hz), 10.28 (IH, s) ppm. 

20 

Example 32 

5'Chloro-7'(3"methvl-2'Pvridvl)-N"(4-trifluoromethvlphenvl)-[l.2.4ltriazolof4.3- 
a]pvridin'3-amine 

25 To a mixture of Description 6 (0.75 g, 3.14 mmol) in anhydrous isopropanol 

(20 ml) was added hydrazine monohydrate (0.6 ml, 12.3 mmol) and the mixture 
was heated at 100 °C for 15 h. After cooling to room temperature the solution was 
concentrated under reduced pressure and water (20 ml) was added to the 
resulting oil. The aqueous layer was decanted, toluene (20 ml) was added to the 

30 resulting wet solid and the solvent was removed imder reduced pressure. The 
procedure was repeated twice to yield 6-hydrazino-2-chloro-4-(3-methyl-2- 
pjnridyDpyridine (0.7 g, 95 %) as a brown soHd. 

The p3rridine (0.7 g, 3 mmol) was suspended in a mixture of dry p-xylene/ N,N- 
dimethylacetamide (lO ml each) auid 4-trifluoromethylphenylisothiocyanate 
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(0.61 g, 3 mmol) was added in one portion while stirring at room temperattLre. 
The mixture was heated at 60X for 1 h and cooled to room temperature. 
Dicyclohexylcarbodiimide (0.62 g, 3 mmol) was added in one portion and the 
resulting mixture was heated at 100°C for 1 h, poxired onto a mixture of 

5 chloroform and water (200/ 20 ml) and the phases were separated. After two 
further extractions the combined organic extracts were washed with water and 
brine and dried over sodium sulfate. After filtration the compound was adsorbed 
onto silica gel and purified by flash coliunn (ethyl acetate) to yield the title 
compound (0.48 g, 40 %) as a greenish yellow sohd, MS: (ES (M+l)) 404/406. 

10 m NMR (360 MHz, DMSO) 8 2.50 (3H, s), 7.02 (2H, d, J = 8.5 Hz), 7.32 (IH, d, J 
= 1.2 Hz), 7.40 (IH, dd, J= 7.5 and 4.7 Hz), 7.56 (2H, d, J= 8.5 Hz), 7.81 (lH,d, J 
= 7.5 Hz), 7.96 (IH, d, 1,2 Hz), 8.55 (IH, d, J= 4.7 Hz), 9.17 (IH, s) ppm. 

Example 33 

15 5-Chloro-7-(2-methoxvphenvD-N-(4-trifluoromethvlDhenvl) fl.2.4ltriazolo[4.3- 
alpvridin'S-amine 

Using a procedm-e analogous to that given in Example 32 and the precursor 
intermediate in Description 8^ 

(0.16 g, 55 %) as an off white sohd, MS: (ES (M+l)) 419/421. 
20 m NMR (360 MHz, DMSO) 8 3.85 (3H, s), 6.95 (2H, d, J= 8.5 Hz), 7.08 (IH, m), 
7.19 (IH, d, 7.5 Hz), 7.28 (IH, d, J'= 1.2 Hz), 7.42 - 7.55 (4H,m), 7.83 (IH, d, J 
= 1.2 Hz), 9.12 (IH, s) ppm. 

Example 34 

25 5'ChloT0-N-(4-trifluoromethvlphenvl)-7-(3-tri fluQromethvl-2- 
pvridvl)ri.2.4lt riflZQlor4.3-'g]rYriHiTi-3'flminft 

Using a procedure analogous to that given in Example 32 and the precursor 
intermediate in Description 7- 

(0.39 g, 68 %) of an off-white sohd, MS: (ES (M+l)) 458/460. 
30 ^H NMR (360 MHz, CDCla) 8 7.03 (iH, s br.), 7.47 (2H, d, J= 8.6 Hz), 7.55 (iH, 
dd, J= 8.0 and 4.9 Hz), 7.59 (2H, d, 8.6 Hz), 7.77 (IH, s br.), 8.16 (IH, d, 
8.0 Hz), 8.89 (IH, d, J= 4.9 Hz) ppm. 
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Example 35 

fi-f!h1fmi-N-(5TSOQTimolvl)-7-(4-t^ fl"'^TnmethvtehenYl)[l,2.4ltr^ 

Using a procedure analogous to that given in Example 32 but employing 
5 5-isoqiunolylisocyanate and the intermediate in Description 5: 
(0.16 g, 55 %) as a bright yellow soHd, MS: (ES (M+l)) 441/443. 
iH NMR (360 MHz, DMSO) 5 7.63 - 7.67 (iH, m), 7.82 - 7.87 (4H, m), 7.93 (2H, d, 
J= 8.0 Hz). 8.09 (IH. d. J= 6.0 Hz), 8.47 (IH, s). 8.54 (IH. d, J= 6.0 Hz), 9.34 
(lH,s),9.74(lH,s)ppm. 

10 

Example 36 

7-(a-TnetT>vl-2-T»vridvlVN-U-triflT3nmmethvlphft nvl)ri.2.4ltria7.olor4.3-a1pYTidia-3- 
amine 

To a mixture of Example 32 (0.15 g, 0.38 mmoD in anhydrous ethanol (10 ml) was 
16 added ammonium formate (100 mg, 1.6 mmoD and palladium on carbon (l 

spatula) and the mixture was heated at 80"C for 15 h. After cooling to room 

temperature the solution was filtered through highflow, poured onto water 

(20 ml) and the resultii^ solid was filtered, washed and dried on the sinter. 

Recrystallisation fi»m acetonitrile yielded the title compound (O.ll g, 78 %) as a 
20 colourless solid, MS: (ES (M+l)) 369. 

iH NMR (860 MHz, DMSO) 8 2.47 (3H, s), 7.21 (IH, d br., J= 7.2 Hz), 7.38 (iH. 

dd, J= 7.7 and 4.7 Hz), 7.68 (2H, d, J= 8.7 Hz), 7.77 - 7.84 (4H, m), 8.46 (lH,d 

br., J= 12. Hz), 8.54 (IH, d, J= 4.1 Hz), 9.83 (iH, s) ppm. 

25 Example 37 

7-fa-Trifli]orom6tbvl-2-nvridvl>-N-a-trifluo rQm6thvlphenvl)ri.2.4]triazolo[4,3- 

alpyridin-S-ar niTift 

Using a procedure analogous to that given in Example 36 and employing the 
compound described in Example 34: 
80 (0.14 g, 42 %) of a colourless soM, MS: (ES (M+l)) 424. 

m NMR (360 MHz, DMSO) 5 6.33 (IH, d, J= 7.2 Hz), 6.84 (4H, s), 6.93 (IH, dd, J 
= 7.2 and 4.6 Hz), 6.95 (IH, s br.), 7.57 (2H,d, J= 7.3 Hz), 8-13 (IH, d, J= 4.6 Hz), 
9.51 (IH, s) ppm. 
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Example 38 

7'(2-Metlioxvphei)vl)-N-(4-trifluoTomethvlphenvl)[l,2.4 ^ 
amine 

Using a procedure analogous to that given in Example 36 and employing the 
5 compound described in Example 33- 

(0,14 g, 42 %) of a colourless soM, MS: (ES (M+l)) 385. 

m NMR (500 MHz, DMSO) 5 3.87 (3H, s), 7.11 - 7.15 (iH, m), 7.22 (IH, d, J= 8.0 
Hz), 7.48 ~ 7.51 (IH, m), 7.57 (IH, d, J= 7.0 Hz), 7.69 (2H, d, J= 7.9 Hz), 8.05 
(2H. d, c/= 7.9 Hz), 8.26 (iH, d, 1.2 Hz), 8.75 (IH, d, 1.2 Hz), 10.19 (iH, s) 
10 ppm. 

Example 39 

N'(5-isoauinQlvD-7-(4'trifluoromfithvlphenvl)ri,2,4]triazQlor4,3-b1pvrida^ 
amine 

15 Using a procedure analogous to that given in Example 36 and employing the 
compound described in Example 35^ 
(0.14 g, 42 %) of a green soUd, MS: (ES (M+l)) 407. 

m NMR (360 MHz, DMSO) 5 7.59 ~ 7.64 (IH, m), 7.77 - 7.79 (IH, m, br.), 7.87 
7.94 (3H, m), 8.06 (2H, d, J= 8.0 Hz), 8.13 - 8.16 (iH, m, br.), 8.56 - 8.64 (2H, m), 
20 9.31 (IH, s, br.), 9.92 (IH, s) 13.09 (IH, s. br.) ppm. 

Example 40 

7-(3-Trifluoromethvl-2-Dvridvl)-N-(5-trifluoromethvl-2-pvridvl)[l.2,4ltriazolo[4,^ 

blnvridazine-S-amine 

25 A mixture of Description 4 (0.25 g, 0.88 mmol), tris(dibenzylidene)dipalladium 

(0.016 g, 0-018 mmol), 2-bromo-5-trifluoromethylpyridine (0.22 g, 0.97 mmol) and 
cesium carbonate (0.41 g, 1.26 mmol) in anhydrous 1,4-dioxane (5 ml) was 
degassed by bubbling nitrogen through for 10 min. The mixture was heated at 
lOOX for 15 h, allowed to cool to room temperature and poured into a mixture of 

30 ethyl acetate/ water (20/5 ml). The phases were separated and the aqueous phase 
was extracted two times with ethyl acetate (lO ml each). The combined organic 
layers were washed with brine, dried over sodium sulfate and adsorbed onto 
. silica geL Purification by flash chromatography (ethyl acetate/iso-hexane = I'-l) 
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gave the title compound (0.18 g, 48 %) as a canary-yellow solid, MS- (ES (M+l)) 
426. 

iH NMR (360 MHz, DMSO) 5 7.47 (iH, d, /= 8.7 Hz), 7.79 - 7.83 (iH, m), 8.05 - 
8.07 (IH, ml 8.44 - 8.50 (3H, m), 8.75 (IH, d, c7= 1,4 Hz), 9.02 (IH, d, c7= 1.4 Hz), 
5 10.51 (IH, s) ppm. 

Example 41 

7-(3'CHoro-2'pyridvD-N'(4-trifluoromethvlplienvl)[l.2.4jtriazolof4.3- 
blpyridazine-3"amine 

Using a procedure analogous to Example 1 but starting with 3-chloro-5-(3-chloro- 
10 2-pyridyl)pyridazine (obtained in a similar way to Description 1) the title 

compoimd was obtained (0.32 g, 38 %) as a bright yellow solid, MS' (ES (M+l)) 
391. 

m NMR (360 MHz, DMSO) S 7.59 (iH, dd, J= 8.2 and 4.7), 7.70 (2H, d, c/= 8.7), 
8.07 (2H, d, J= 8.7), 8.18 (IH, d, 8.2), 8.63 (IH, d, 1.8), 8.73 (IH, d, J= 
15 4.7), 8.89 (IH, d, 1.8), 10.32 (IH, s) ppm. 



Example 42 

7-(3"Bromo-2-pvridYD"N-(4-tri£luoromethvlphenvl)[l.2,4]triazolQ[4.3- 
blnvridazine'S" amine 

20 Using a procedure analogous to Example 1 but starting with 3-chloro-5"(3-bromo- 
2-pyTidyl)pyridazine (obtained in a similar way to Description l) the title 
compound was obtained (0.35 g, 45 %) as a bright yeUow soKd, MS- (ES (M+l)) 
435. 

m NMR (360 MHz, DMSO) 5 7.50 (IH, dd, J= 8.1 and 4.6), 7.70 (2H, d, J= 8.6), 
25 8.07 (2H, d, 8.6), 8.33 (IH, d, J= 8.1), 8.59 (IH, d, 1.8), 8.76 (IH, d, J= 
4.6), 8.87 (IH, d, 1.8), 10.32 (IH, s) ppm. 



Example 43 

743-(l.3'THazol-2"vl)pvridin-2'vl1-N'(4-trifluoromethvlphenvl)[l.2.4ltri^ 
30 blpvridazine'3-amine 

A mixture of Example 42 (O.llg, 0.25 mmoD, 2-(tri n-butylstannyl)thiazole 
(0.12 g, 0.32 mmoD, copper(D iodide (0.005 g, 0,026 mmoD, 
tetrakis(triphenylphosphino)paIladium(0) (0.015 g, 0.013 mmol) andhthium 
chloride (0.032 g, 0.75 mmol) was suspended in dioxane (2 ml), using a Personal 
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Chemistry process viaL After capping the vial it was irradiated in a Personal . 
Chemistry Smith system at 160°G for 10 min and cooled to room temperature. 
The resulting black suspension was poured onto a mixture of chloroform and 
water (20/ 10 ml) and the phases were separated. After two further extractions 
5 the combined organic extracts were washed with water and brine and dried over 
sodium sTilfate. After filtration the compound was adsorbed onto silica gel and 
purified by flash colxunn (50% ethyl acetate) to yield the title compound (0,06 g. 
55 %) as a canary-yellow solid, MS: (ES (M+l)) 440. 

iH NMR (360 MHz, DMSO) 5 7.68 - 7.73 (3H, m), 7.91 (2H, s), 8.04 (2H, d, 8.6 
10 HzO, 8.25 (IH, d, 1.9), 8.34 (iH, d, c/= 7.9), 8.45 (iH, d, J= 1.9), 8,87 (IH, d, J 
= 4.6), 10.25 (IH, s) ppm. 

Example 44 

743-(l'Methvhlg'Dvra2X)l-5-vl)pvridin-2-vl]-N-(4-trifluoromethvte 
triazolo[4.3-blpvTida2an-3-aniine 
15 Using a procedure analogous to Example 43 but starting with 2-methyl-3-(tri n- 
butylstannyl)p3n:azole the title compound was obtained (0.04 g, 21 %) as a bright 
yeHow solid, MS: (ES (M+l)) 437. 

iH NMR (360 MHz, DMSO) 5 3.59 (3H, s), 6.38 (IH, d, J= 1.8 Hz), 7.52 (IH, d, J 
= 1.8 Hz), 7.66 - 7.69 (3H, m), 7.90 (IH, d, 2.0 Hz), 8.03-8.07 (3H, m), 8.49 
20 (IH, d, c/= 2.0 Hz^, 8.89 (iH, d, J= 4.8 Hz), 10.24 (IH, s) ppm. 



Example 45 

7-(3-Ethoxvcarbonvl-2-pvridv])-N-(4'trifluoromethvlphenvl)[l.2.4ltriazx)lo[4.3- 
blpvridazine-3■a^ry^ ^T^ft 

25 Usiag a procedure analogous to Example 1 but starting with 5-(3-ethoxycarbonyl- 
2-pyridyD-3-chloropyridazine (obtained in a similar way to Description l) the title 
compound was obtained (0.14 g, 25 %) as a bright yellow solid, MS*. OES (M+l)) 
429. 

iH NMR (360 MHz, DMSO) 5 1.17 (3H. ti:, 7.1), 4.24 (2H, q, 7.1), 7.69 - 
30 7.72 (3H, m), 8.06 (2H, d, 8.6), 8.33 (iH, d, L8), 8.43 (IH, dd, e7= 7.9 and 
1.5), 8.78 (IH, d, 1.5), 8.94 (iH, d, 1.8), 10.28 (IH, s) ppm. 
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Example 46 

7'(3-Cvano-2-T)vridvl>N-4'trifluorQmethvlDkenvl[l.2.4ltriazolof4 

3- amme 

Using a procedure analogous to Example 1 but starting with 3-chIoro-5-(3-cyano- 
5 2-pyridyDpyridazine (obtained in a similar way to Description l) the title 

compoxind was obtained (O.IO g, 21 %) as a bright yellow solid, MS: (ES (M+l)) 
382. 

NMR (360 MHz, DMSO) 8 7.70 (2H, d, e7= 8,7), 7.76 (iH, dd, c7= 7.9 and 4.9), 
8.08 (2H, d, 8.7), 8.57 (IH, d, 7.9), 8.82 (IH, d, 1.8), 8.97 (IH, d, 
10 1.8), 9.04 (IH, d, J= 4.9), 10.37 (IH, s) ppm. 

Examples 47-53 were made by a procedure analogous to Example 40 usiag the 
indicated starting materials. 

15 Esample 47 

N-(4'Chloronhenvl)-7-(3'-trifluoromethvb2-'pvridvl)[l.2,4ltria2olor4,3- 
blnvridazine'S^amine 

4- chloroiodobenzene gave the title compound (0.02 g, 8 %) as a bright yeEow sohd, 
MS: (ES (M+1)) 391. 

20 m NMR (500 MHz, DMSO) 5 7.40 (2H, d, J= 8.7), 7.81 (IH, dd, J= 8.0 and 4.9), 
7.93 (2H, d, 8.7), 8.33 (IH, d, 1.8), 8,44 (iH, d, J= 8.0), 8.72 (IH, d, 
1.8), 9.02 (IH, d, J'= 4.9), 9.99 (iH, s) ppm. 

Example 48 

25 N-(4-Tolvl)-7-(3-trifluoromethvl-2-pvridvl)[l.2.4ltriazolor4.8-blpvridazine-3-amin^ 
4-Bromotoluene gave the title compound (0,015 g, 10 %) as a bright yellow sohd, 
MS: (ES (M+1)) 371. 

m NMR (400 MHz, CDCla) 5 2.36 (3H, s), 7.23 (2H, d, J= 8.4), 7.46 (iH, s, br), 
7.53 (2H, d, J= 8.4), 7.65 (IH, dd, 8.2 and 5.2), 8.23 (IH, d, J= 8.2), 8.62 (IH, 
30 d, 1.8), 8.66 (iH, d, J= 1.8), 8.96 (IH, d, J= 5.2) ppm. 
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Example 49 

N-(4-(2-Hvdroxveaivl)phenYlV7'(3-i3ifluoromethvl-2-T}^^ 
b1pvridazine-3"aiiiine 

2-(4-BromophenyDetlianol gave the title compound (0.024 g, 6 %) as a bright 
5 yellow sohd, MS: (ES (M+l)) 401. 

iH NMR (400 MHz, CDCI3) 8 2.87 (2H, t, 6.4), 3.90 (2H, t, 6.4), 5.11 (2H, s, 
br), 7.25 (2H, d, c/= 8.5), 7.58 (2H, d, /= 8.5), 7.63 (iH, dd, 8.1 and 5.1), 8.22 
(IH, d, J= 8.1), 8.49 (IH, d, J= 1.8), 8.61 (IH, d, J= 1.8), 8.95 (iH, d, J= 5.1) 
ppm. 

10 

Example 50 

N'(4-MethvlsulfQnvlphenvl)-7-(3-triflu oromethvl'2-pvridvl)ri.2.4ltri^ 
blpvridazine-3-amine 

4-Bromophenyl methyl sulfone gave the title compound (0.008 g, 9 %) as a bright 
15 yeUow soUd, MS: (ES (M+l)) 435. 

iR NMR (400 MHz, CDCI3) 5 3.08 (3H, s), 7.45 (IH, s, br), 7.61 (IH, dd, 7.6 
and 4,4), 7.99 - 8.01 (4H, m), 8.20 - 8.22 (2H, m), 8.54 (iH, d, J= 1.9), 8.95 (IH, 
d, J=4.4)ppm. 

20 Example 51 

N-(2-Chloro-5'nvridvl)-7'(3-trifluQTQmethvl-2-pvridvD[l.2.4ltriazolof4.3- 
b]pyridazine-3-aniine 

2"Chloro-5-iodopyridine gave the title compound (0.014 g, 5 %) as a bright yellow 
soHd, MS: (ES (M+l)) 392. 
25 iH NME (500 MHz, DMSO) 5 7.73 (IH, d, J= 5.1), 8.25 (IH, m), 8.58 (IH, d, c7= 
1.8), 8.63 - 8.70 (2H, m), 8.99 (IH, s), 9.15 (IH, d, 1.8), 9.28 (IH, d, e7= 5.1), 
10,59 (IH, s) ppm- 

Example 52 

N-(4-(l-Cvano-l'methvlethvl)phenvl)-7-(3-trifluoromethvl-2'pvridvl)[l.2,4] 
30 triazolof4.3'bl p vridazine'3-amine 

2-(4-Bromophenyl)-2-methylpropioiiitrile gave the title compound (0.070 g, 32 %) 
as a bright yeUow sohd, MS: (ES (M+l)) 424. 
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m NMR (360 MHz, CDCls) 8 1.75 (6H, s), 7.15 (iH, s), 7.51 (2H, d,J= 8.8), 7.57 - 
7.60 (IH. m), 7.82 (2H, d, J= 8.8), 8.15 (iH, d, J= 1.9), 8.19 (IH. d,J= 5.2) 8.49 
(IH, d, J= 1.9), 8.94 (IH, A,J= 5.2) ppm. 

5 Example 53 

N-(4-(l-cvdopropvlphBnvl)-7-(3-1mflttoromethvl-2-T)vr idvl)ri.2.4ltriaTO 

l-(4-Bromophenyl)-l-cydopropaiiecarbomtrile gave iihe titte compound (0.076 g, 
• 62 %) as a bright yeUow solid, MS: (ES (M+l)) 422. 
10 m NMR (500 MHz, CDCls) 5 1.40 (2H, m), 1.71 (2H, m). 7.13 (IH, s), 7.35 (2H, d, 
J= 8.7), 7.58 - 7.60 (IH, m), 7.80 (2H, d, .r= 8.7). 8.15 (iH, d, J= 1.9), 8.19 (iH, 
d, J= 5.0), 8.49 (IH, d, J= 1.9), 8.93 (IH, d,J= 5.0) ppm. 

£zample54 

15 N-(4-Bromoti]ienvl)-7-(3-trifluorom6thvl-2n)vridvl)[l.2.4ltri azolof4.3- 
bIpvridazinP i-S-aTnine 

T TaiTig a procedure analogous to Example 1 but starting with N-4- 
bromophraiylisocyanate the title compound was obtained (l.Ol g, 46 %) as a 
bright yellow soUd, MS: (ES (M+l)) 435/437. 
20 iH NMR (400 MHz, DMSO) 5 7.52 (2H, d,J= 8.9), 7.81 (iH, dd, J = 8.0 and 4.6), 
7.88 (2H, d, J= 8.9), 8.34 (IH, d, J= 1.8), 8.44 (IH, d, e;r= 8.0), 8.72 (IH, d, J= 
1.8), 9.04 (IH, d, J= 4.6), 10.01 (IH, s) ppm. 

Example 55 

25 N-(4-(2-Methvl-3-pvrazolo)phenvl)-7-(3-trijauoromethvl-2-p vridv])[l.2.4] 
triazolor4.3-blpvridaz ''"o--'<-n mina 

TT t^Tig a procedure analogous to Example 43 but starting with Example 54 and 2- 
methyl-3-(tri n-bulylstannyDpyrazole the title compound was obtained (0.06 g, 29 
%) as a bright yellow solid, MS: (ES (M+l)) 437. 
30 m NMR (360 MHz, DMSO) 5 3.87 (3H, s), 6.37 (IH, d, J= 1.8 Hz), 7.45 (IH, d, J 
= 1.8 Hz), 7.52 (2H, d, J= 8.7 Hz), 7.81 (iH. dd, J= 8.1 and 4.6 Hz), 8.01 (211, d J 
= 8.7 Hz), 8.35 (IH, d, J= 1.5 Hz), 8.45 (iH, d, J= 8.1 Hz), 8.75 (IH, d, J'= 1.5 
Hz), 9.04 (IH, d, J= 4.6 Hz), 10.05 (IH, s) ppm. 
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Example 56 

N"(4-(4-FluoroT>henvl)phenvl)-7-(3-trifluoromethvl-2-pvrid^ 
b ] pyridazine-S-ainine 

Using a procedure analogous to Example 43 but starting with Example 54 and 4- 
5 fluoro-l-(tri n-butylstarmyDbenzene the title compound was obtained (0.14 g, 66 
%) as a bright yeUow soUd, MS: (ES (M+l)) 451. 

iH NME (360 MHz, DMSO) 5 7.25 ~ 7.30 (2H, m), 7.65 ^ 7.73 (4H, m), 7.80 - 7.84 
(IH, m), 8.00 (2H, d c/= 6.8 Hz), 8.34 (IH, d, c7= 1.8 Hz), 8.45 (IH, d, J= 8.2 Hz), 
8.74 (IH, d, 1.8 Hz), 9.04 (IH, d, 4,0 Hz), 9.98 (IH, s) ppm. 

10 

Examples 57 to 61 were made using a procedure analogous to Example 1 with the 
indicated starting materials. 

Example 57 

15 N-Butvl-7-(3-trifluoromethvl-2-pvridvl)ri.2.4ltria2olof4.3-b1pvridazine-3-ami^^ 
N-ButyHsocyanate gave the title compound (0.14 g, 21 %) as a bright yellow soUd, 
MS: (ES (M+l)) 337. 

iH NMR (360 MHz, DMSO) 5 0.93 (3H, tr, J = 7.4), 1.33 - 1.44 (2H, m), 1.62 - 
1.71 (2H, m), 3.37 - 3.46 (2H, m), 5.87 (2H, tr, e7= 5.9), 7.78 (IH, dd, J= 8.1 and 
20 4.9), 8.14 (IH, d, J= 1.8), 8.42 (IH, d, J= 8.1), 8.54 (iH, d, e/= 1.8), 9.01 (iH, d, J 
= 4.9) ppm. 

Example 58 

N-(vAdaTnantvl )-7-(3-trifluoromethvl-2-pvridvl)[l.2-4ltriazolo[^ ,^-Hp^ 
25 amine 

N-(l-AdamantyDisocyanate gave the title compound was obtained (0.023 g, 15 %) 
as a bright yellow solid, MS: (ES (M+l)) 415. 

iH NMR (400 MHz, CDCls) 5 1.72 - 1.81 (6H, m), 2.19 - 2.22 (9H, m), 4.74 (IH, s), 
7.54 (IH, dd, 7.8 and 5.2), 8.03 (IH, d, J'= 1.8), 8.16 (iH, d, 7.8), 8.33 (IH, 
30 d, e7= 1.8), 8.90 (iH, d, J= 5.2) ppm. 
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Example 59 

N-(l-Trifluoroacetvl-4-piperidinvl)-7-(3-trifluoromeihvl-2- 
PVridvl)[l.2.4ltriazolof4.3-blDvri ria7:infi-3-flmine 

N-(l-Tri£luoroacetyl-4-piperidiByl)isocyanate gave the title compound (0.14 g, 
5 31 %) as a bright yellow solid, MS: (ES (M-f-l)) 460 

m NMR (400 MHz, CDCla) 5 1.3 - 1.75 (2H, m. br.), 2.38 - 2.46 (2H, m, br.), 3.09 
- S.16 (IH, m, brj, 3.87- 3.44 (IH, m, br.), 4.06 - 4.15 (IH, m, br.), 4.34 - 4.37 
(IH, m, brj, 4.52 - 4.56 (IH, m, br J, 4.90 - 5.15 (iH, br.), 7.57 (IH. dd, J"= 7.8 
and 5.2), 8.07 (IH. d, J= 1.9). 8.17 (IH, d, J= 7.8), 8.41 (iH, d, J= 1.9), 8.93 (IH, 
10 d, e7=5.2)ppm. 

Example 60 

N-(l-Chrdohexvl)-7-(3-trifluoromethvl-2-Dvridvl)fl.2.4ltria zolof4.3-blDvridazine-3- 

15 N-Cyclohexylisocyanate gave the title compoimd (0.022 g, 6 %) as a bright yellow 
solid, MS: (ES (M+l)) 363. 

m NMR (360 MHz, CDCls) 5 1.19 - 1.53 (5H, m), 1.67 - 1.71 (IH, m), 1.81 - 1.83 
(2H, m), 2.23 - 2.27 (2H, m), 3.94 - 4.01 (iH, m), 4.70 (IH, d, J= 7.7), 7.54 (iH, 
dd, J= 7.8 and 5.2), 8.02 (iH, d, J= 1.8), 8.16 (IH, d, J= 7.8), 8.34 (IH, d, J= 
20 1.8), 8.91 (IH, d, J= 5.2) ppm. 

Esample 61 

N-(l-Phenvl-4-pipftwi^invlV7-(8-trifluoromethvl-2-pvridyDri.2.4l <:rig7.n1nf/t,.<t- 
blpyridaap pj-S-HTTiiTiR 

25 N-(l-Phenyl-4-piperidinyl)isotMocyanate gave the title compoimd (0.05 g, 17 %) 
as a bnght yellow solid, MS: CBS (M-t-l)) 440 

m NMR (400 MHz, CDCla) 5 1,77 - 1.87 (2H, m), 2.38 - 2.40 (2H, m), 2.98 - 3.04 
(2H, m), 3.71 - 3.74 (2H, m), 4.13 - 4.20 (IH, m), 4.76 (IH, d, J- 7.8), 6.86 (iH, 
tr., J= 7.3), 6.98 (2H, d, J= 7.9), 7.27 (2H, d, J= 7.9), 7.55 (IH, dd, J= 8.0 and 
30 4.6), 8.04 (IH, d, J= 1.8), 8.16 (IH, d, J= 8.0), 8.36 (IH, d, J= 1.8), 8.92 (IH, d, J 
= 4.6) ppm. 
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• 73 - 
Example 62 

N-(4-Trifluoromethvlphenvl)'7'(2'CvanoplienvI)-fl.2.4ltriazolof4^ 

To a mixtirre of 3-chloro-5-(2-cyanopheiiyl)pyridaziiie (obtained similarly to 
5 Description 1, 0.38 g, 1.76 mmo]) in anhydrous isopropanol (lO ml) was added 
hydraziae monohydrate (0.4 ml, 8.3 mmol) and the mixture was heated at lOO^'C 
for 15 h. After cooling to room temperature the solution was concentrated under 
reduced pressure and toluene was added to the resxilting oil. The mixture was 
concentrated under reduced pressure again and the whole procedure was 
10 repeated twice to yield 5-(2-cyanophenyD-3-hydra2inopyrida2dne (0.35 g, 95 %) as 
a red syrup. Using a procedure analogous to Example 1 hut starting with N-4- 
trifluoromethylphenylisocyanate the title compound was obtained (0.16 g, 25 %) 
as a bright yellow soM, MS: (ES (M+l)) 381. 

m NMR (500 MHz, DMSO) 5 7.69 - 7.74 (3H, m), 7.87 - 7.93 (2H, m), 8.06 ~ 8.08 
15 (3H, m), 8.56 (iH, d, c/= 1.8), 8.89 (IH, d, 1.8). 10.81 (IH, s) ppm. 

Example 63 

N-(4-TrifLuoromethvlphenvl)-7-(3"(l-hvdroxvl-methvlethvl)-2-Dvridvl- 
fl.2.4ltriazolof4,3'b1pvridazine-3-amine 

20 To a mixture of 3-chloro-5-(3-acetyl'2-p3n:idyl)pyridazine (obtained using 3-acetyl- 
2-chloropyridine similarly to Description 1, 2.25 g, 9.64 mmol) in anhydrous 
tetrahydrofuran (60 nJ) was added methyl magnesium chloride (3.53 ml of 3.0M 
solution in tetrahydrofuran, 10.6 mmol) at -40°C tinder nitrogen and the dark red 
• ' mixture was warmed up to 0 over 15 h. After addition of saturated amxaonium 

25 chloride solution (lO mJ) the mixture was extracted with ethyl acetate (3 times 50 
ml) and the combined organic fractions were washed with brine and dried over 
sodium sulfate. The drying agent was filtered off and the solution concentrated 
under reduced pressure to yield 3-chloro-5-(3-(l-hydroxy-l-methylethyD-2- 
pyridyDpyridazine (2.2 g, 91%) as a dark red soHd, MS: (ES (M+l)) 250/252. 

30 The pyridazine (0.82 g, 3.3 mmol) was reacted with hydrazine hydrate (0.8 ml, 
16.5 mmol) according to Example 1 to yield 3-hydrazino-5-(3-(l-hydroxy-l- 
methylethyD-2-pyridyDpyridazine (0.8g, 99%) as a dark red syrup, MS-' (ES 
(M+l)) 246. . 
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This pyridazine (0.8 g, 3.3 mmoOwas dissolved in dry acetonitrile (2 mJ) and 
4-trifluoromethylphenylisothiocyanate (0.66 g, 3.3 mmol) was added in one 
portion while stirring at room temperature. The solution was stirred at room 
temperature for 15 h. Water (5 ml) was added and the obtained sohd filtered and 
5 dried on the sinter to yield a beige solid which was suspended in acetonitrile (2 
ml), using a Personal Chemistry process vial. SilverCDacetate (0.55 g, 8,3 nunol) 
was added and after capping the vial it was irradiated in the Personal Chemistry 
Smith synthesizer at 150®C for 10 rn\r\ and cooled to room temperatxure. Tbe black 
mixture was poured onto a mixture of chloroform and water (20/ 10 ml) and the 
10 phases were separated- After two farther extractions the combined organic 

extracts were washed with water and brine and dried over sodium sulfate. After 
filtration the compound was adsorbed onto silica gel and purified by flash column 
(ethyl acetate) to yield the title compound (0.69 g, 55 %) as a canary yellow sohd, 
MS: (ES (M+1)) 415. 

15 m NMR (360 MHz, DMSO) 5 1.49 (6H, s), 5.14 (IH, s), 7.49 (IH, dd, J= 8.1 and 
4.6 Hz), 7,69 (2H, d, J= 8.7), 7.98 - 8.06 (4H, m), 8.53 (IH, d, e7= 1.8 Hz), 8.57 
(IH, d, </= 4,6 H25), 10.20 (IH, s) ppm. 

Example 64 

20 N-(4-(l-Methvlethvl)phenvl)'7-(3-trifluoromethvl-2-pvridvDri.2.4ltriazobr4.3- 
blpvridazine- 3- amine 

To a solution of Description 2 (7.6 g, 29.3 mmol) in anhydrous isopropanol (50 ml) 
was added hydrazine monohydrate (7 ml, 144 mmol) and the imxture was heated 
at lOOX for 15 h. After cooling to room temperature the solution was 
25 concentrated imder reduced pressure and toluene was added to the resulting oiL 
The mixture was concentrated under reduced pressure again and the whole 
procedure was repeated twice to yield 3-hydrazrao-5"(3-tri£luoromethyl-2- 
pyridyDpyridazine (6.1 g, 82 %) as a red syrup which czystaUises over 3 days at 
room temperature. 

30 The pyridazine (3.5 g, 13.7 mmol) was dissolved in formic acid (95 %, 40 ml) and 
heated at 80°C for 0.5 h. After cooling to room temperature the red mixture was 
concentrated under reduced pressure and partitioned between chloroform and 
aqueous saturated sodium carbonate solution (150 / 50 ml). After two further 
extractioiis the combined oi^anic extracts were washed with brine and dried over 
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sodium sulfate. After filtration the compound was adsorbed onto silica gel and 
piirified by flasb column (ethyl acetate) to yield 7-(3-trifluoromethyl'2- 
pyridyD [1,2,4] -triazolo[4,3-b]pyrida2ine (2.8 g, 77 %) as an off white solid, MS: . 
(ES (M+1)) 266. 

5 Sodium acetate (2.9 g, 35.3 mmol) was added to a solution of this pyridazine (4.7 
g, 17.7 nunol) in glacial acetic acid (40 ml) and a solution of bromine (2.7 ml, 52.7 
mmol) in 10 ml glacial acetic acid was added dropwise while stirring at room 
temperature. The solution was heated at 120^*0 for 2 h, cooled to room 
temperature and most of the acetic acid removed under reduced pressure. Water 

10 (200 ml) was added and the obtained precipitate was washed with water followed 
by diethyl ether. Drying on a siuter yielded 3-bromo-7-(3-trifluoromethyl-2- 
pyridyD-l,2,4-triazolo[4,3-blpyTidazine (6.0 g, 100 %) as a canary-yellow solid, 
MS: (ES (M+1)) 344/346. 

This pyridazine (0.05 g, 0.14 mmol) and 4-isopropylamline (0.095 g, 0.7 mmol) 
15 were suspended in dioxane (2 ml), using a process vial from Personal Chemistry. 
After addition of 1 drop HBr (48% in water) the vial was capped and irradiated 
using the Personal Chemistry Smith synthesizer for 15 min at 190^*0. The 
contents were partitioned between chloroform and water (30 / 10 ml). After two 
further extractions the combined organic extracts were washed with brine and 
20 dried over sodium sulfate. After filtration tlie compound was adsorbed onto silica 
gel and purified by flash column (ethyl acetate) to yield the title compoimd 
(0.01 g, 16 %) as a canary yellow sohd, MS: (ES (M+l)) 399. 
m NMR (500 MHz, CDCla) 6 1.26 (6H, d, J= 6.9), 2.92 (IH, sept, J= 6.9), 7.01 
(IH, s), 7.27 (2H, d, J= 8.6), 7.57 (IH, dd, J= 7.5 and 4.3), 7.70 (2H, d, J= 8.6), 
25 8.13 (IH, d, J= 1.8), 8.18 (IH, d, J= 7.5), 8.46 (IH, d, J= 1.8), 8.93 (IH, d, e7= 
4.3) ppm. 

Examples 65-71 were made using a procedure analogous to Example 64 with the 
indicated starting products. 



30 
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Example 65 

N'(4-(l-EthoxycaTbonvl-l-methvlethvl)phenvI)-7-(3-trifluorom 
pvri(ivl)fl.2.4ltriazolor4.3-bl n^^^'^^"^''^"^^^^^ 

Ethyl 2-(4-amiiioplieny])-2-metliyl propionate gave the title compoimd was 
5 obtained (0.018 g, 13 %) as a bright yellow solid, MS: (ES (M+l)) 471 

iH NMR (360 MHz, CDCI3) 5 1.19 (3H, tr., J= 7.1), 1.56 (6H, s), 4,13 (2H, d, 
7.1), 7.06 (IH, s), 7.39 (2H, d, 8.7), 7.57 (iH, dd, J= 8.7 and 5.5), 7.74 (2H, d, J 
= 8.7), 8.13 ( IH, d, e7= 1.8), 8.18 (IH, d, J= 8.7), 8.47 (IH. d, J= 1.8), 8.92 (iH, d, 
c/= 5.5)ppirL 

10 Example 66 

N-(4"(>cIohexvIphenvl)-7'(3-trifluoromethvl-2-pvridvl)[l.2.4]triazolo[4.3- 
blpvridazine-3"ainine 

4-Cyclohexylaniline gave the title compound was obtained (0.02 g, 16 %) as a 
bright yeUow solid, MS: (ES (M+l)) 439 
15 iH NMR (400 MHz, CDCI3) 6 1.37 - 1.45 (4H, m, br.), 1.73 - 1.78 (IH, m, br.), 

1.81 - 1.93 (5H, m, br.), 2.45 - 2.52 (IH, m, br.), 7.11 (IH, s), 7.24 (2H, d, c7= 8.5), 
7.58 (IH, dd, 7.5 and 4.3), 7.71 (2H, d, J= 8.5), 8.13 (IH, d, J= 1.8), 8.18 (IH, 
d, J= 7.5), 8,46 (IH, d, J= 1.8), 8.93 (IH, d, e/= 4.3) ppm. 



20 Example 67 

N-(4-(l-Hvdroxv'l'trifluoromethvl'2,2,2'trifluoroethvl)phenvl)-7-(3- 
trifluQromethvl-2-pvridvl)ri.2.4ltriazolof4.3-b]pvridazine-3-amine 
l-(4-Ainiaophenyl)-l-tri£luoromethyl-2,2,2-tri£luoroethanol gave the title 
compotind was obtained (0.003 g, 2 %) as a bright yeEow solid, MS: (ES (M+l)) 

26 523 

iH NME (360 MHz, DMSO) 5 7.64 (2H, d, 8.5), 7.81 (IH, dd, 7.5 and 4.5), 
7.95 (2H, d, 8.5), 8.35 (IH, d, J= 1.8), 8.43 (IH, d, J= 7.5), 8.73 (iH, d, 
1.8), 9.04 (IH, d, e/= 4.5), 10.12 (iH, s) ppm. 



30 Example 68 

N-(4-(l-Hvdroxv2-methvl-2-propvl)phenvl)-7-(3-trifluQrQmethvl'2- 
Pvridvl)ri.2.4ltriazolor4.3-b1pvridazine-3-amine 

2-(4-ArQinophenyl)-2-methyl-prop£uiol gave the title compoimd was obtained (0.03 
g, 25 %) as a bright yellow solid, MS: (ES (M+l)) 429 
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m NMR (360 MHz, CDCls) 5 1.36 (6H, s), 3.62 (2H, m), 7.10 (iH, s), 7.43 (2H, d, J 
= 8.5), 7.57 (IH, dd, J= 7.5 and 4.5), 7.75 (2H, d, J= 8.5), 8.13 (iH, d, J= 1.8), 
8.18 (IH, d, J= 7.5), 8.46 (iH, d, J= 1.8), 8.94 (iH, d,J= 4.5) ppm. 

5 Example 69 

N-(2-4-TrifluoromethvlpheDvlethvl)-7-(3-trifluoroinethyl-2- 
pvridvl)fl.2.4ltriazoloF4.3-b1pvrid^ ^"<^--^-aniinfi 

Trifluoromeliiylphenylethylaimiie gave the title compound was obtained (0.045 g, 
12 %) as a bright yellow soKd, MS: (ES (M+l)) 453 
10 iH NMR (360 MHz, DMSO) 5 3.11 (2H, tr., J= 7.0), 3.71 (2H, m), 7.14 (iH, tr., J 
= 5.8). 7.51 (2H, d, J= 8.0), 7.65 (2H, d, J= 8.0), 7.77 (iH, dd. J= 8.1 and 4.5), 
8.14 (IH, d, J= 1.8), 8.41 (IH, d, J= 8.1), 8.54 <SR, d, J=1.8), 9.00 (IH, d, J"= 
4.5) ppm. 

15 Example 70 

N-(trans)-(4-tert.-ButvlcvclohexYl)-7-(3-trifluoromethvl-2-pviidvl)fl.2.4l 
triazolo[4.3-b1pvrida ^i"A-.<^-nminp 

4-tert-Butyl-cyclohexylamine gave the title compound was obtained (0.15 g, 25 %) 
as a bright yellow soUd, MS: (ES (M+l)) 419 
20 m NMR (360 MHz, DMSO) 5 0.87 (9H, s) 0.97 - 1.18 (3H, m), 1.35 - 1.48 (2H, m), 
1.78 - 1.84 (2H, nO, 2.12 - 2.17 (2H, m), 3.59 - 3.68 (iH, m), 6.76 (IH, d, =7= 8.0), 
7.78 (IH, dd, J= 7.5 and 4.5), 8.12 (IH, d, J= 1.8), 8.42 (IH, d, J= 7.5), 8.63 (IH, 
d, «/= 1.8), 9.00 (IH, d, 4.5) ppm. 

25 Example 71 

N-(l-Ethoxvcarbonvl-4-pip*<THHiTiYl'>-7-(3-trifluoromethvl-2-pvridvD[l.2.4] 
triazolo[4.3-blpvridaziae-3-amine 

Ethyl 4-amino-l-piperidine carboxylate gave the title compound was obtained 
(0.12 g, 15 %) as a bright yellow solid, MS: (ES (M+D) 436 
30 m NMR (360 MHz, DMSO) 5 1.19 (3H, tr., J= 5.5), 1.52 - 1.61 (2H, m), 2.01 - 
2.05 (2H, m, br.), 2.88 - 3.04 (2H, m, br.), 3.89 - 4.08 (5H, m), 6.96 (IH, d, J= 
7.8), 7.78 (IH, dd, J= 8.2 and 5.2), 8.14 (IH, d, J= 1.9), 8.42 (Xa,d,J= 8.2), 8.55 
(IH, d, J= 1.9), 8.99 (IH, d, J= 5.2) ppm. 



wo 2004/074290 



-78- 



PCT/GB2004/0O07O2 



Example 72 

7'(4-Methvlpviida2in-3-vl)-N-r4'trifluoromet^^ 
b1pvridazin-3"amiiie 

a) Ethvl 2-methvl-4-oxobutanoate 

5 . Ozone was bubbled into a solution of ethyl 2-inethyl-4-pentenoate (50.0 g, 0.352 
mol) in DCM (350 ml) whilst maintaining the reaction temperature at -78^0. A 
blue colour persisted after 7 h at which point nitrogen was bubbled into the 
mixture until the blue colour had disappeared. Triphenylphosphine (110.7 g, 
0.423 mol) was then added and the mixture was allowed to warm to room 

10 temperature and stirred overnight. The mixture was concentrated to dryness and 
the residue diluted with isohexane. The mixture was filtered to remove the 
precipitated triphenylphosphine oxide. The filtrate was concentrated to dryness. 
The residue was purified by flash chromatography on silica gel eluting with lO^l 
isohexane-ethyl acetate to give a colourless oil (34 g, 67%), NM£ (400 MHz, 

15 CDCla) 8 9.77 (l H, s), 4.19-4.11 (2 H, m), 3,02-2,86 (2 H, m), 2.53 (l H, dd, J = 
4.7, 17.5 Hz), 1.28-1.22 (6 H, m) ppm. 

b) 4-Methvl-4,fi-<^ibvdm pYririag^n -3(2H)-one 

Hydrazine hydrate (^^55% hydrazine, 13.7 g, 0.236 mol) was added dropwise to a 
solution of the product of step a) (34.0 g, 0.236 moO in ethanol (300 ml). The 

20 mixture was stirred at room temperature for 2 h and then heated under reflux for 
20 h. The mixture was cooled to room temperature and concentrated to dryness. 
The residue was taken up in toluene and concentrated to dryness, repeating this 
procedure once more. A yellow solid was obtained (25.8 g, 98%). NMR (400 
MHz, CDCla) 8 8.59 (l H, s), 7.15 (l H, t, J = 3.1 Hz), 2.65-2.41 (2 H, m), 2.30- 

25 2.22 (1 H, m), 1.25 (3 H, d, J = 7.0 Hz) ppm. 

c) 4-Methvlpvridazin-3(2H)-one 

A solution of bromine (27.4 ml, 0,535 mol) in glacial acetic acid (70 ml) was added 
dropwise to a solution of the product of step b) (25,8 g, 0.232 mol) in glacial acetic 
acid (330 ml) whilst maintaining the temperature at ^50^C. The mixture was 
30 then heated at SO'^C for 2 h. The mixture was cooled to room temperature and 
concentrated to dryness. The solid residue was triturated with ether. The solid 
. was then added to saturated NaHCOs solution and extracted with ethyl acetate. 
The organic extract was dried over sodium sulphate, filtered and concentrated to 
dryness to give pale brown solid. (12.2 g, 48%). ^H NMR (400 MHz, CDCla) 8 
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11.50 (1 H, s), 7.71 (1 H, d, J = 4.0 Hz), 7.10 (l H, d, J = 2.8 Hz), 2.23 (3 H, d, J = 
l.lHz)ppm. 

d) 3-Cliloro-4-methvlpvridazine 

The product of step c) (12.2 g, 0.112 mol) in phosphorus oxychloride (125 nd) was 
5 heated at 90°C for 3 h. The mixture was cooled to room temperature and 

concentrated ahnost to dryness. The residue was poured into jice/water, made 
basic by careful addition of 4N NaOH and extracted with ether. The aqueous 
phase was re-extracted with DCM, The organic phases were combined, washed 
with water, dried over sodivun sulphate, filtered and concentrated to dryness- The 
10 residue was purified by flash chromatography on siHca gel in 2:1 ethyl acetate- 

isohexane to give an orange solid (11.2 g, 78%). NMR (400 MHz, CDCI3) 5 8.97 
(1 H, d, J = 4.9 Hz), 7.35 (1 H, d, J = 4.9 Hz), 2.44 (3 H, s) ppm. 

e) 4-Methvl-l^-(tetrahvdro-2H-Dvran-2-vl)-3.4^-bipvridazin-6'(l'H)-one 

A mixture of Description 46 (IO.8 g, 50.4 mmoO, bis(pinacolato)diboron (14.9 g, 

15 58.8 mmoD, potassium acetate (7.8 g, 79.9 mmoD and 

bis(diphenylphosphino)ferrocenylpaUadiumdichloride (2.5 g, 3.4 mmol) in dioxane 
(100 ml) was degassed. The resultant mixture was stirred and heated at lOO^^C, 
\mder nitrogen, for 15 h. The mixture was cooled to room temperature. The 
product of step d) (6.5 g, 50.4 mmol), saturated sodium carbonate solution (54 ml) 

20 and bis(diphenylphosphino)ferrocenylpaIladiumdichloride (2.5 g, 3.4 mmoD were 
added and the mixture was degassed again. The resultant mixture was stirred 
and heated at lOO^C, under nitrogen, for 18 h. The mixture was cooled to room 
temperature and diluted with water followed by extraction with ethyl acetate. 
The organic phase was washed with brine, dried over sodiimi sulphate, filtered 

25 and concentrated to dryness. The residue was pturified by flash chromatography 
on silica gel twice, elutii^ with 20-"l DCM-2M NH3 in MeOH on each occasion. A 
dark brown oil was obtained (3.5 g, 26%). ^H NMR (400 MHz, CDCW 8 9.11 (1 H, 
d, J = 5.2 H2O, 8.23 (1 H, d, J = 2.2 Hz), 7.43 (l H, d, J = 5 Hz), 7.11 (l H, d, J = 
2.2 Hz), 6.15 (1 H, dd, J = 2.1, 10.6 Hz), 4.21-4.13 (l H, m), 3.83-3.77 (l H, m), 

30 2.46 (3 H, s), 2.30-2.18 (l H, m), 2.12-2.04 (l H, m), 1.81-1.58 (4 H, m) ppm. 

f) 6'-Chloro-4-methvl-3.4*-binvridazine 

The product of step 0 (2.9 g, 10.6 mmol) in phosphorus oxychloride (20 ml) was 
heated at 85®C for 5 nii-n The mixture was cooled to room temperature and added 
to ice. The pH was adjusted to ~10 by the careful addition of 4N NaOH and the 



wo 2004/074290 



'80- 



PCT/GB2004/000702 



Diixture was then extracted with DCM. The organic extract was dried over 
sodium sulphate, filtered and concentrated to dryness. The residue was pimfied 
by flash chromatography on silica gel eluting with 20-1 DCM-MeOH to give a 
brown solid which was subsequently triturated with ether to give a light brown 
5 solid (770 mg, 35%). NMR (400 MHz, CDCb) 5 9.42 (l H, d, J = 1.8 Hz), 9;i7 
(1 H, d, J = 5.3 Hz), 7-87 (l H, d, J = 1.8 Hz), 7.49 (l H, d, J = 5.2 Hz), 2.50 (3 H, s) 
ppm. 

g) 6'-Hvdrazino-4-methvl-3.4'-bit >vrida9nTie 

The product of step 0 (770 mg, 3.72 mmol) and hydrazine hydrate ('-55% 
10 hydrazine, 1.1 ml, 18.6 mmol) in propan-2-ol (5 ml) were heated at 100°C for 18 h. 
The mixture was cooled to room temperature and concentrated to dryness. The 
residue was diluted with toluene and concentrated to dniniess again. The crude 
product was triturated with ether and further purified by passing through an 
sex cartridge to give a brown soM (188 mg, 37%), ^H NMR (400 MHz, DMSO) 8 
15 9.16 (1 H, d, J = 5.2 Hz), 8.70 (l H, d, J = 1.8 Hz), 8.15 (l H, s), 7.71 (l H, d, J = 
4.8 Hz), 7.23 (1 H, m), 4.38 (2 H, s), 2.37 (3 H, s) ppm. 

h) 7-(4-Methvlnvridazin-3-vD'N'f4-1rifluorDmethvlT)henvliri.2.4ltriazolof4.3- 

The product step g) (265 mg, 1.31 mmol) and 4-trifluoromethylphenyl isocyanate 
20 (245 mg, 1.31 mmol) in acetonitrile (5 ml) were stirred at room temperature for 
18 h. Phosphorus oxychloride (1.22 ml) was then added and the mixture was 
stirred and heated at 95«C for 48 h. On cooling to room temperature the mixture 
was added to ice/water and basiGLed with aqueous NaOH. The resultant mixture 
was extracted with DCM. The organic phase was dried over sodium sulphate, 
25 filtered and concentrated to dryness. The residue was purified by flash 

chromatography on silica gel eluting with lO-l DCM-MeOH to give the title 
compound as an orange solid which was triturated with ethyl acetate to give a 
yellow soUd (133 mg, 27%). ^H NMR (400 MHz, DMSO) 8 10.33 (1 H, s), 9.19 (l H, 
d, J = 5.2 Hz), 8.89 (l H, d, J = 1.9 Hz), 8.61 (l H, d, J = 1.9 Hz), 8.08 (2 H, d, J = 
30 8.6 Hz), 7.77 (l H, d, J = 5.2 Hz), 7.70 (2 H, d, J = 8.7 Hz), 2.53 (3 H, s) ppm, MS: 
(ES (M+1)) 372. 
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Example 73 

N'f4--trifluoromethvlphenvll-7-f4-trifLuornmethvlT)V^ 

a) Ethvl 3,3,3-trifLuoropropanoate 
5 Oxalyl choride (34.1 ml, 390 mmol) was added dropwise to a stirred solution of 
3,3,3-trifluoropropiomc acid (50,0 g, 390 mmol) andDMP (5 drops) in DCM (400 
ml). The mixture was stirred at room temperature for 18 h. Pyridine (31,6 ml, 390 
mmol) followed by ethanol (21.6 g, 469 mmol) were then added. The mixture was 
stirred at room temperature for 18 h and diluted with DCM. The DCM solution 
10 was washed with 2M HCl, water, saturated sodium hydrogen carbonate solution 
and brine. The organic phase was dried over sodium sulphate, filtered and 
concentrated to dryness to give an orange oil (35.8 g, 59%). NMR (400 MHz, 
CDCb) 8 4.24 (2 H, q, J = 7.1 H^, 3.17 (2 H, q, J = 10.1 Hz), 1.30 (3 H, t, J = 7.1 
H^ ppm. 

15 b) Ethvl 2"trifLuQromethvlpent-4-enoate 

The product step a) (51.4 g, 329 mmol), aUyl methyl carbonate (40.1 g, 346 mmol), 
BINAP (20 g, 32.1 mmol), 5A molecular sieves (150 g) and 
tris(diben2ylidineacetone)dipalladium(0) chloroform adduct (8.3 g, 8.0 mmol) in 
THF (750 ml) were stirred and heated at 50*^0 for 6 h. The mixture was cooled to 

20 room temperature, diluted with ether and filtered through Celite. The filtrate 

was concentrated to dryness and the residue purified by flash chromatography on 
sihca gel eluting with 50:i isohexane-ether to give an orange oil (22.5 g, 35%). ^H 
NMR (400 MHz, CDGla) 8 5.79-5.69 (l H, m), 5.18-5.10 (2 H, m), 4.23 (2 H, q, J = 
7.1 Hz), 3.23-3.15 (l H, m), 2.69-2.51 (2 H, m), 1^8 (3 H, t, J = 7.2 Hz) ppm. 

25 c) Ethvl 4-oxo-2-trifluoromethvlbutanoate 

Ozone was bubbled into a solution of the product of step b) (21.5 g, 110 nunol) in 
DCM (150 ml) whilst maintaining the reaction temperature at 
-78*'C. After 3 h a blue colour persisted. Nitrogen was bubbled into the mixture 
xmtil the blue colour had disappeared. Triphenylphosphiae (50.0 g, 191 mmol) 
30 was added and the mixtxire was allowed to warm and stirred at room 

temperature overn^ht. The mixture was concentrated and purified by flash 
chromatography on silica gel in 5:1 isohexane to give a yellow liquid (7.7 g, 35%). 
iH NMR (400 MHz, CDCI3) 5 9.77 (1 H, s), 4.30-4.22 (2 H, m), 3.75-3.65 (l H, m). 
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3.28 (1 H, dd, J = 10.3, 18.9 Hz), 2.89 (l H, dd, J = 3.5, 18.9 Hz), 1.30 (3 H, t, J = 
7.1 Hz) ppm. 

d) 4-Trmuoroi ^^^-H^-^,-^-'^i^ vdroDvrida?nTi-3(2H)-one 

Carried out using the same procedure as for Description 1 using the product of 
5 step c) (6.0 g, 93%). NMR (400 MHz, CDCW 8 8.54 (l H, s), 7.20 (l H, m), 3.32- 
3.20 (1 H, m), 2.89-2.73 (2 H, m) ppm. 

e) 4-Trifluoromethvlpvridazin-3(2H)'one 

A solution of bromine (4.26 ml, 36.1 mmoD in glacial acetic acid (20 ml) was 
added dropwise to a stirred solution of the product of step d) (6.0 g, 36.1 mmol) in 

10 glacial acetic acid (80 ml) whilst maintaining the temperature of the mixture at 
-SO^C. The mixhire was cooled to room temperature and concentrated to dryness. 
The residue was diluted with toluene and concentrated to dryness again. The 
crude product was purified by flash chromatography on sihca gel ia 40-1 
DCM:MeOH to give a brown soUd (4.6 g, 78%). ^H NMR (400 MHz, DMSO) 5 

15 13.77 (1 H, s), 8.07 (l H, d, J = 4.3 Hz), 7.88 (l H, dd, J = 0.8, 4.0 Hz) ppm, 
3-Chloro-4-trifluorom ethvl pvridazine 
The product of step e) (l.O g, 6.1 mmol) in phosphorus oxychoride (lO ml) was 
stirred and heated at 110°C for 90 min. The mixture was cooled to room 
temperature, added to ice and extracted with ethyl acetate. The organic extract 

20 was washed with water, sahirated sodium hydrogen carbonate solution and 
brine. The organic phase was then dried over sodium sulphate, filtered and 
concentrated to dryness. The residue was purified by flash chromatography on 
silica gel eluting with 3^1 isohexane-ethyl acetate to give a brown liquid (520 mg, 
47%). m NMR (400 MHz, CDCla) S 9.38 (1 H, d, J = 5.2 Hz), 7.78 (l H, d, J = 5.2 

25 Hz^ ppm. 

g) l^-(TetrahvdrQ-2H-Dvran-2-vl)-4'trifluoromethYl-3.4'-bipvridazin-6^(l'H)-one 
Carried out usic^ the same procedure as in Description 1 using the product of 
step £} (2.88 g, contained an impurity by NMR but used directly in next step). 

h) 6'-Chloro-4-trifluoromethvl-3.4'-bip vridazine 

30 Carried out usiag the same procedure as in Description 1 using the product of 
step g) except the mixture was heated at 85**C for 1 min only (237 mg). ^H NMR 
. (400 ISmz, CDCla) 8 9.62 (1 H, d, J = 5.3 Hz), 9.38(1 H,s), 7.97(1 H,nO, 7.^^ 

H, m) ppm. 
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i) 6''Hvdrazmo-4'trifluoromethvl-3,4^-bipvridazine 

The product of step li) (242 mg, 0.927 mmoD and hydrazine hydrate (-55% 
hydrazine, 0.27 ml, 4.64 mmol) in propan-2-ol (3 ml) were stirred and heated at 
70°C for 4 h. The supernateint liquid was decanted off and concentrated to give a 
5 dark red oil. The oil was diluted with a small voliune of THF and allowed to stand 
for 2 days. The supernatant layer was decanted off and concentrated to give a red 
oil. (197 mg, 83%). NMR (400 MHz, DMSO) 6 9.68 (l H, m), 8.60 (l H, m), 8.31 
(2 H, m), 7.21 (1 H, m), 4.42 (2 H, s) ppm. 

j) N-f4-trifluoromethvIphenvl]-7-[4-trifluoromethvlpvridazin-3' 
10 vl1fl.2,4]triazolof4.3-b1pvridazin-3'amine 

Carried out usiug the same procedure as in Description 1 using the product of 
step 0 (54 mg, 17%). NMR (400 MHz, DMSO) 5 10.36 (l H, s), 9.74 (l H, d, J = 
5.2 Hz), 8.85 (1 H, s), 8.54 (l H, s), 8.39 (l H, d, J = 5.4 Hz), 8.08 (2 H, d, J = 8.6 
Hz), 7.71 (2 H, d, J = 8.7 Hz) ppm, MS: (ES (M+l)) 426. 

15 

Example 74 

N-(4-Trifluoromethvlphenvl)-6-(3-triQuoromethvlpvr id-2-vl)pvrazQlofl,5- 
alpvrimidin-3-amine 

a) 6-Bromon)vrazolo f 1 , 5-al pyrimidine ^ Bromomalonaldehyde (12 g, 0.08 mol) and 
20 3-aminopyrazole (6 g, 0.0S7 mol) in acetic acid (10 ml) and EtOH (150 ml) was 

heated at reflux for 4 h. After cooling to room temperature the iasolubles were 
removed by filtration and the JBltrate concentrated. The residue was partitioned 
between IN NaOH solution (50 ml) and EtAc (3x100 ml). The organic phase was 
dried (MgSOi) and concentrated to give a yellow gum which was purified by 
25 column chromatography (silica; EtAc'-Hexane 1-4) to give 6 g of product as pale 
yellow crystals, MS: (ES (M+l)) 198, 200. 

b) 6-(3-Trifluoromethvlpvrid"2-vl)pvrazolofl.5-'alpvrimidine '- A mixture of the 
product of step a) (2 g, 0.01 mol), i?irpinacolatodiborane (2.5 g, 0.01 mol), 
PdCl2(dpp£) (80 mg) and KOAc (1.5 g, 0.015 mol) in dioxane (50 ml) was heated at 

30 reflux under nitrogen for 48 h. A saturated aqueous solution of sodiimi carbonate 
(5 ml), PdCl2(dppf) (80 mg) and 2-chloro-3-trifluoromethylpyridine (2 g, 0.011 
mol) were added and the mixtiure heated at 110°C for a further 24 h. After 
cooling, the mixture was filtered through celite, the filtrate concentrated and the 
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residue purified by column chromatography (silica; EtAc-Hexane l-3->l-l) to give 
1.4 g of product as a yellow oil, MS: (ES (M+l)) 265. 

c) 3-Nitro-6-(3-trifluoroiaethvlpvrid-2-vl)pvrazolori.5-a 1pyTnmiHiTi^^ The product 
of step b) (1.4 g, 0.0053 mol) was dissolved in cone. H2SO4 (5 ml) cooled in ice and 

5 a I'-l mixture of fuming HNO3 and cone. H2SO4 (2 ml) was added drop wise over 5 
min After 30 min the cooling bath was removed and the mixture stirred at room 
temperature for 2 k After this time MS showed no remaining starting materiaL 
The mixture was poured into ice water and extracted with EtOAc (3x20 ml). The 
organic phase was dried (MgSOd and concentrated to give a gum which was 
10 pmnfied by column chromatography (silica; EtAcBexane 1=1) to give 0.6 g of 
product as a reddish solid, MS: (ES (M+D) 310. 

d) 6-(3-Trifluoromethvlpvrid-2-vl)pvrazolo[l,5-a1pvrimi HiTi'.^-arriinfi: The product 
of step c) (0,2 g) and Lindlar catalyst (0.1 g) in a mixture of 2:1 mixture of 
MeOH:EtOAc (15 ml) was shaken on a Parr hydrogenator at 30 psi H2 for 30 min. 

15 The catalyst was removed by filtration, the filtrate concentrated and the residue 
purified by column chromatography (silica; CH2Cb->CH2Cl2:MeOH:NH3 95:5:i) to 
give 0.12 g of product as a yellow oH, MS: (ES (M+l)) 280. 

e) N-(4-(TrifluQromethvl)phenvl)-6'(3-trifluoromethvlpvrid-2-vl)pvrazolo[l.5- 
alpvrimidiTi -a-a minft: A mixture of the product of step d) (0.12 g, 0.00036 mol), 4- 

20 bromobenzotrifiuoride (0.08 g, 0.00036 mol), CS2CO3 (0.18 g, 0.00054 moD, 

xantphos (19 m^ and Pd(dba)3 in dioxane (10 ml) was heated at 110**C xmder N2 
for 18 h. The mixture was then cooled to room temperature and filtered through 
celite. The filtrate was concentrated and purified by column chromatography 
(silica; EtAc^Hexane i:i) to give 0.03 g of product as a yellow solid, MS: (ES . 

25 (M+l)), 424. m NMR (360 MHz, DMSO) 5 6.89 (2H, d, 8.5 Hz), 7.45 (2H, d, J 
= 8-5 Hz), 7.54-7.58 (IH, m), 8.18 (iH, d, J= 7.8 Hz), 8.28 (IH, s) 8.63 (IH, d, = 
1.9 Hsi), 8.85 (IH, d, J= 1.9 Hzi), 8.94 (IH, 7.8 Hz) ppm. 

Example 75 

30 4-Trifluoromethvlphenvl-3-(3'trifluoromethY lpYri<^in-'2-Yl)inii<^fl9!nfl 
&1pvridazin-^ 7-Ylflminfi 

To a solution of Description 10 (5 mg) in dichloromethane (0.5 ml) was added 
Burgess reagent (9 mg) in 3 portions over 1 h. After 3 h. an additional 3 mg 
Burgess reagent added. After 6 h the reaction was condensed and the product 
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isolated by gradient column chromatograpliy, eluting with 50 % ethyl acetate in 
hexane- neat ethyl acetate to give the desired nitrile (4 mg). NMR (400 MHz, 
CDCla) 7.59 (iH, ddd, J8.2, 4.1, 1.3 Hz), 7.95 (lH,d, J2,2 Hz), 8.15 (IH, dd, J 8.0, 
1.0 Hz), 8.91 (IH, s), 9.48 (IH, d, J2.2 Hz). The nitrile (4 mg) was taken up in a 
5 solution of ammonia in methanol (2 M, 0.75 ml). 2 drops of a sluny of 10 % Pd/C 
in water were added and the reaction stirred under a balloon of hydrogen. After 
1 h the product had been consumed and the reaction was filtered and the filtrate 
condensed in vacuo. The crude amine was taken up in toluene (l ml) and 

4- trifluoromethyl phenylisothiocyanate (4 mg) was added and the reaction stirred 
10 at room temperature for 2 h. A farther isothiocyanate (l mg) was added and the 

reaction stirred an additional 90 min. Dicyclohexylcarbodiimide (4 mg) was 
added and the reaction heated to lOO^C. After 45 min the reaction was condensed 
and purified by gradient colunm chromatography, eluting with 3^1 to 1^1 
hexane:ethyl acetate followed SCX column chromatography eluting with 
15 methanol then ammonia in methanol (2M) to give the desired imidazop3nridizme 
(2.75 mg). MS: (ES (M+l)), 424 ^H NMR (500 MHz, MeOH"d4) 7.46 (iH, s), 7.57 
(2H, d, Hz), 7.65 (iH, ddd, e/8.1, 4.9, 0.8 Hz), 7,76 (2H, d, J8.5 Hz), 8.04 
(IH, d, J2.1 Hz), 8.27 (IH, d, <72.2 Hz), 8.30 (IH, dd, J 8,1, 1.3 Hz), 8.90 (IH, s). 

20 Example 76 

5- Bromo- JST- f 4-trifLuoromethvlphenvll-3- f S-trifluoromethvlp yridin-^' 
yl ] 1 m 1 d a 7:n f 1 . 5 • 61 p vridazin" T amine 

Example 75 (228 mg, 0.54 mmoD was dissolved in dichloromethane (3 ml) and a 
sltiny of N-bromosuccinimide (96 mg, 0*54 mmol) in dichloromethane (2 ml) was 

25 added over 3 min at room temperature. The mixture was stirred for 5 min, then 
the solvent was evaporated and the residue purified by flash chromatography 
(eluant 50% EtOAc in isohexane) to give the title compound as a brown solid (203 
mg). MS: (ES (M+l)) 502, 504. ^H NMR (400 MHz, DMSO) 8 10.14 (l H, s), 8.99 
(1 H, d, J 4.0), 8.41 (1 H, d, J 2.1), 8.39 (l H, dd, J 1.3 and 8,1), 7.96-7.88 (3 H, m), 

30 7.73 (1 H, dd, J 4.7, 7.6), 7.66 (2 H, d, J 8.7) ppm. 
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Example 77 

^•(-\ -rri^fViyM H-iTni dazQV2-vl)-N'f4-trifluQromethvlT>]ienylV3-[3^ 
i:riflTinromethvlpv ridin-2-vl1imi dazQfl.5-b1pvrida2m-7-am 

To 1-methylimidazole (47 ^il, 0.59 mmol) in tetrahydrofuran (2 ml) at -78°C was 
5 added iz-butyllithium (385 fil, 0.616 mmol) in a dropwise fashion. After half an 
hour a solution of zinc chloride (244 mg, 1.79 mmol) in tetrahydrofuran (l ml) 
was added via cannula. The reaction was allowed to warm to room temperature 
and stirred for a further hour. Tetrakis(triphenylphosphine)palladium(0) (5 mg, 
0.004 mmol) and Example 76 (100 mg, 0.2 nmioD were added in tetrahydrofuran 
10 (1 ml) via cannula. The reaction mixture was then degassed and heated to reflux. 
After 16 h, the reaction was allowed to cool to room temperature, then poured 
into a solution of ethylenediaminetetraaceticacid disodium salt (5.5 g) in water 
(50 ml). The mixture was then basified by addition of soM Na2C03 and extracted 
three times with ethyl acetate. After drying over sodium sulfate, the mixture was 
15 filtered and adsorbed onto sihca gel. Purification by flash chromatography (50- 
80% ethyl acetate/iso-hexane) gave the title compound (18.1 mg, 18%) as a red 
solid, MS: (ES (M+1)) 504. NMR (360 MHz, DMSO) 5 10.12 (l H, s), 9.00 (l H, 
d, J = 4.8 Hz), 8.67 (1 H, d, J = 2.2 Hz), 8.48 (l H, d, J = 2.2 Hz), 8.39 (l H, d, J = 
8.1 Hz), 8.05 (2 H, d, J = 8.6 Hz), 7,71-7.67 (8 H, m). 7.25 (l H, d, J = 1.1 Hz), 7.02 
20 (1 H, d, J = 1.1 Hz), 4.15 (3 H, s) ppm. 

Example 78 

A;^(4-chlorophenyl)'343-trifluQromethvlp v Tidin-2'vllimida7^fl,5'Z?1py^^ 
amine 

25 Prepared from Description 10 and 4-chIorophenylisothiocyanate according to the 
procedure of Example 42, the title compound was obtained as a yeUow-orange 
solid (8.5 mg). 

xn/js (ES+) 390, 392 (M + H+). ^H NMR (500 MHz, CDCI3) 7.14 (IH, s), 7.31 (2H, d, 
e79.0), 7.42 (IH, s), 7.47 (IH, m), 7.68 (2H, d, J8.5), 7.90 (IH, d, c/4.4), 8.12 (IH, 
30 d, c78.l), 8.21 (IH, d, <74.6), 8.87 (iH, d, ^"5.0) ppm. 
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Example 79 

5-methvbA^f4-trifluorQmethylplienvlV343'trifluoTomei^^ 
vl]iiaidazo[l,5-ZJpvr i^fl^T^-7'aminfi 

Prepared from Description 19 and 4-trifluoromethylphenylisothiocyanate 
according to the sequence described in Example 75, the title compound was 
obtained as a yellow-orange solid (8 mg). mJz (ES+) 438 0V[ + H"^). NMR (500 
MHz, MeOH-d4) 8.88 (iH, d, e/3,8), 8.29 (iH, dd, c/1.3, 8.1), 8.17 (IH, d, J2.\), 
7.98 (IH, d, J2.0), 7.73 (2H, d, J8.5), 7.63-7.61 (iH, m), 7.56 (2H, d, J8.6), 2.51 
(3H, s) ppm. 



Example 80 

7-(f4-Trifluoromethvlphenvl1aniino}-343-trifluoromethvlpvridin-2-vl] itTii^ 
Alpyridazine-S-carbonitrile 

A mixture of Example 76 (38.5 mg, 0.077 mmol) zinc cyanide (5,4 mg) zinc metal 
15 (nanosize activated powder, 0.5 mg) and [l,l*-bis(diphenylphospliino)ferrocene] 

dichloropalladiumdl) dichloromethane complex (3 mg) in J\^i\Fdimethylacetamide 
(1 mO was heated at leO^'C for 20 min in a microwave reactor. After cooling to 
room temperature, the mixture was partitioned by addition of water (lO mO, 
saturated aqueous NaHCOs (lO ml) and EtOAc (20 ml). The aqueous phase was 
20 extracted with EtOAc (10 ml) and the combiued organic phases were washed with 
v/ater (10 ml). The solvent was evaporated and the residue purified by 
preparative thin layer chromatography (eluant dichloromethane) to give the title 
compound (15 mg). MS: (ES (M+D) 449. NMR (500 MHz, DMSO) 5 10.36 (1 H, 
s), 9.03 (1 H, d, J 4), 8.68 (l H, d, J 2), 8.44 (l H, d, J 8), 8.40 (l H, d, J 2), 8.04 (2 
25 H, d, J 8.6), 7.80 (1 H, dd, J 4, 8), 7.70 (2 H, d, J 8.6) ppm. 

Example 81 

7-{f4-Trifluoromethvlphenvl1amino}-3-F3-trifluoromethvlpvridin-2-vl1imidazo[l.5- 
i6>]pvridazine-5-carboxamide 
30 Concentrated hydrochloric acid (2 ml) was added to a sample of Example 80 

(38 mg) and the mixture heated at 80 °C for 20 min. The mixture was cooled to 
room temperature, diluted with water (20 ml) and extracted with EtOAc (2 x 20 
ml). The combiaed organic phases were evaporated. Trituration of the residue 
with diethyl ether (x2) led to a pxire sample of the title compound (13 mg). MS: 
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(ES (M-Hl)) 467. m NMR (500 MHz, DMSO) 5 10.10 (l H, s), 9.01 (l H, d, J 4.5), 
8.56 (1 H, d, J 2). 8.51 (l H, d, J 2), 8.41 (1 H, d, J 7.7), 8.17 (2 H, d, J 8.6), 7.75 (l 
H, dd, J 4.5 and 7.7), 7.72 (l H. s), 7.62 (2 H. d, J 8.6), 7.41 (l H, s). 

5 EbEample 82 

fl-(.VMeflivlPYriHiTi-g-vl)-j\;^f4-^TifluorometlivlT>henvlli Tn^ .'i-/»1nvriria7iTi-7- 

ssias 

A mixture of Description 21 (945 and 10% palladium on carbon (250 mg) in 
2M methanolic ammonia (45 ml) was stirred imder a balloon of hydrogen for 5 h. 
10 The catalyst was removed by filtration and the solvent Evaporated. Toluene 
(10 mD was added, then removed in vacuo. A further portion of toluene (10 ml) 
was then added to the residue and a solution of 4- 

trifluoromethylphenylisothiocyanate (1.03 g) in toluene (20 ml) was added. The 
mixture was stirred at SO'C for 1 h. Dicydohexylcarbodiimide (1.06 g) was then 

15 added and the mixture heated at lOO'C for 3 h. After coolii^ to room 

temperature, flash silica (ca. 20 ml) was added and the solvent evaporated. 
Purification by flash column duramatography (eluant 15% EtOAc in isohexane 
gradually increasing to 75% EtOAc in isohexane) gave the title compound (1.03 g) 
as an orange solid. MS: (ES (M-t-l)) 370. NMR (500 MHz, DMSO) 8 9.87 (1 H, 

20 s), 8.54 (1 H, dd, J = 1.2, 4.7 Hz), 8.50 (l H, d, J = 2.1 Hz), 3.26 (1 H, d, J = 2.1 
Hz), 7.97 (2 H, d, J = 8.6 Hz), 7.78 (l H, br. d, J = 7Hz), 7.62 (2 H, d, J = 8.6 Hz), 
7.44 (1 H, s), 7.34 (l H, dd, J = 4.7, 7.7 Hz) ppm. 

Example 83 

26 3-(3-MethvlpY"'^iTi-2-vl)-7-(f4-tarifluQromethvlph Ar.Yl1aTniTio}imidazofl.5- 
Z>lpvrida^'"ft'5'<'-arbopitrile 

Prepared from Example 82 according to the procedvires of Examples 76 and 80 
respectively. MS: (ES (M-H)) 395. ^H NMR (500 MHz, DMSO) 5 10.33 (l H, s), 
8.75 (1 H, d, J = 1.9 Hz), 8.59 (l H, br. d, J = 4.1 Hz), 8.46 (l H, d, J = 1.9 Hz), 
30 8.04 (2 H, d, J = 8.6 Hz), 7.84 (l H, br. d, J = 7.9 Hz), 7.69 (2 H, d, J = 8.6 Hz), 
7.42 (1 H, dd, J = 4.7, 7.6 Hz), 2.53 (3 H, s) ppm. 
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Example 84 

5-Plienvl" JS^f4-trifluorometlivlplieiivl] -3' [3-trifluoroniethvlT)Yridiii'2- 
vl1imidazo[l.5"Z)1pvrida2in"7-amiQe 

A mixtxire of Example 76 (30 mg, 0.06 mmol)i phenylboronic acid (8.2 mg, 0.067 
5 mmoD, saturated aqueous NasCOa solution (70 pi, 0.12 mmoD and [1,1'- 

bis(diplienylphosphiao)ferrocene] dichloropalladiumdl) dichloromethane complex 
(3 mg) in dioxane (l mJD was heated at IdO^'C for 35 min in a microwave reactor. 
More phenylboronic acid (2 mg, 0.016 mmoD, catalyst (3 mg) and saturated 
aqueous NaaCOa solution (2 drops) were added and the mixture heated at 160 

10 for 15 miri in the microwave reactor. After cooling to room temperature, the 
mixture was partitioned between EtOAc (10 ml) and water (lO ml). The layers 
were separated, the aqueous phase extracted with more EtOAc (2 x 10 ml) and 
the combined organic layers were evaporated- The residue was purified by 
preparative thin layer chromatography (eluant CH2CI2) to give the title 

15 compound (10 mg). 

MS: (ES (M+1)) 500. NMR (400 MHz, DMSO) 8 10.03 (l H, s), 9.00 (l H, d, J = 
4.7 Hz), 8.46 (1 H, d, J = 2.0 Ez), 8.41-8.39 (2 H, m), 8.13 (2 H, d, J = 8.6 Hz), 7,97 
(2 H, d, J = 8 Hz), 7.75-7,71 (l H, m), 7.68 (2 H, d, J = 8.6 Hz), 7.48 (2 H, app. t, J 
= 8 Hz), 7.33 (1 H, app. t, J = 8 Hz) ppm. 

20 

Example 85 

5-Pvridin-4-vl-A^r4-trifluoromet hvl phenvl1-3-[3-trifluoromethv lpYr^ 
vll imidazo f 1 . 5 - Z?1 p vridazin- 7-amine 

Prepared from Example 76 and 4-pyridyIboronic acid according to the procedure 
25 of Example 84. 

MS: (ES (M+1)) 501. ^H NMR (500 MHz, DMSO) 8 10.12 (l H, s), 9.02 (l H, d, J = 
3.9 Hz), 8.66 (1 H, d, J = 1.8 Hz), 8.62-8.59 (2 H, m), 8.50 (l H, d, J = 1.8 Hz), 8,43 
(1 H, dd, J = 1.1, 8.0 Hz), 8.16 (2 H, d, J = 8.6 Hz), 7.96-7,92 (2 H, m), 7.77 (l H, 
dd, J = 5.1, 8,0 Hz), 7.70 (2 H, d, J = 8.7 Hz) ppm. 



wo 2004/074290 



-90- 



PCT/GB2004/000702 



Example 86 

5-PYridin"3'vl-'JSFf4-trifluoromethvlT)henvll-3-f3-t^ 
vllimidazQ f 1 , 5 ~ Z?1 pvridazin- 7-artiine 

Prepared firom Example 76 and 3-pyridyIboroiiic acid according to the procedure 
5 of Example 84. 

MS: (ES (M+l)) 501. NMR (500 MHz, DMSO) 5 10.09 (l H, s), 9.18 (l H, s), 
9.01 (1 H, d, J = 4.4 Hz}, 8.55 (l H, s), 8.51 (l H, br. s), 8.45 (l H, s), 8.41 (l H, d, 
J = 8.1 Hz), 8.33 (1 H, d, J = 7.8 Hz), 8.14 (2 H, d, J = 8.5 Hz), 7.74 (l H, dd, J = 
4.7, 7.6 Hz), 7.69 (2 H, d, J = 8.5 Hz), 7.49 (l H, dd, J = 4.7, 7.6 Hz) ppm. 

10 

Example 87 

5-ClV[orpholin-4-vlmethvP-A^f4"triQuorometlLvlphenvl1-3-r3"tri^ 
pvridin-2-vl1imidazo[l,5-A|pvridazin'7-aniine 

A mixture of Example 75 (56 mg, 0.13 mmol), morpholine (12 mg, 0.14 mmol) 
15 formaldehyde (37% aq. solution, 13 jil), dichloromethane (l,5 ml) and aqueous 
acetic acid (l mmol/ml, 0.13 ml) was stirred at room temperature for 24 h. The 
mixture was partitioned between EtOAc (15 ml) and IN aq. NaOH (lO mD. The 
organic phase was evaporated, then the residue pxarified by flash column 
chromatography (eluant 5% MeOH in CH2CI2). Further purification was eiffected 
20 by loading the residue onto an acidic ion-exchange cartridge, washing away non- 
basic impurities with methanol, then eluting with 2M methanohc ammonia to 
give the title compound (50 mg) as an orange soHd. MS- (ES (M-R2N)) 436. ^H 
NME (500 MHz, CDCI3) 5 8.88 (l H, dd, J = 1.0, 4.7 Hz), 8.22 (l H, d, J = 2.0 Hz), 
8.15 (1 H, d, J = 2.0 H^, 8.13 (1 H, dd, J = 1.3, 8 Hz), 7.81 (2 H, d, J = 8.6 Hz), 
25 7.60 (2 H, d, J = 8.6 Hz), 7.47 (l H, dd, J = 4.7, 8 Hz), 7.30 (1 H, s), 3.87 (2 H, s), 
3.73 (4 H, t, J = 4.6 Hz), 2.59 (4 H, br. t, J = 4.6 Hz) ppm. 

Example 88 

5-fDimethvlaniinomethvlVjV^f4-trifluoromethvlphenvl1-3-f3-trifluoromethvl 
30 Pvridin'2-vnimidazofl.5'£ylpvridazin-7-amine 

A mixture of Example 75 (90 mg, 0.213 mmol), dimethylamine (40% aq. solution, 
100 ^I), formaldehyde (37% aq. solution, 88 yJ), dichloromethane (2 ml) and 
aqueous acetic acid (l mmol/ml, 0.21 ml) was stirred at room temperature for 
20 h, then at SO^'C for 4 h. The mixture was cooled to room temperature then 
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partitioned between EtOAc (15 ml) and IN aq. NaOH (lO ml). The organic phase 
was evaporated, then the residue purified by flash column chromatography 
(eluant 5% MeOH in CH2CI2) to give the title compound (69 mg) as an orange 
soM. MS: (ES (M-K2N)) 436. NMR (500 MHz, CDCI3) 5 8.87 (l H, dd, J = 1.0, 
5 4.7 Hz), 8.21 (1 H, d, J = 2.0 Hz), 8.12 (l H, dd, J = 1.4, 8 Hz), 8.10 (1 H, d, J = 2.0 
Hz), 7.83 (2 H, d, J = 8.6 Hz), 7.59 (2 H, d, J = 8.6 Hz), 7.46 (1 H, dd, J = 4.7, 8 
Hz), 7.30 (1 H, s), 3.80 (2 H, s), 2.35 (6 H, s) ppm. 

Example 89 

10 5-(lffImidazol'l-vlmethvl)-jS^[4-trifluoromethvlp henvl1-3"r3-trmuor^^ 
PYT^Hin'9.-yl]imiHfl7:nri, 5-j?lT>vridazin-7--amine 

A mixture of Example 88 (69 mg, 0.146 mmoD, imidazole (12 mg, 0.175 mmoD 
and iodomethane (15 jil, 0.24 mmoD in xylene (3 ml) was stirred at room 
temperature for 1 h, then at 100°C for 20 min. The precipitated soUd (32 mg) was 

15 collected by filtration and analysis showed this to be the quaternary salt from 
reaction of Example 88 with iodomethane. The sohd was re-suspended in xylene 
(3 ml), more imidazole (12 mg, 0.175 ml) was added and the mixture heated at 
130°C for 3 h after which time the sohd had all dissolved. Evaporation and 
purification of the residue by preparative thin layer chromatography (eluant 5% 

20 MeOH in CH2CI2) gave the title compound (25 mg) as an orange sohd. MS^ (ES 
(M-R2N)) 436. iH NMR (400 MHz, CDCI3) 5 8.86 (l H, dd, J = 1.0, 4.7 Hz), 8.19 (l 
H, d, J = 2.1 Hz), 8.12 (1 H, dd, J = 1.4, 8.0 Hz), 7.82 (2 H, d, J = 8.6 Hz), 7,67 (l 
H, s), 7.62 (2 H, d, J = 8.6 Hz), 7.51-7.47 (1 H, m), 7.41 (l H, br.s), 7.35 (l H, s), 
7.08(2H,s),5.4l(2H,s)ppm. . 

25 

Example 90 

7-([4-Triauoromethvlphe T>Yl1amirin l-3-[3-trifluoromethvlp yTn<^iT^-9-^^^ 
jblpvridazine-5-carboxvlic acid 

A mixture of Example 76 (205 mg, 0.41 mmol) and sodium acetate (67 mg, 0.82 
30 mmol) in ethanol (5 ml) was degassed (by bubbliag through N2). [1,1'" 

bis(diphenyl-phosphiQo)ferrocene]dichloropaUadium(n) dichloromethane complex 
(15 mg) was added, then CO gas was bubbled through the mixture at a vigorous 
rate for 5 min. The flow of CO was reduced to a gentle flow and the mixture was 
heated to reflux for 3 h. The mixture was then cooled to room temperature and 
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the ethanol evaporated. The residue was then partitioned between EtOAc (15 ml) 
and saturated aq. NaHCOa (15 ml). The organic phase was evaporated and 
purified by flash column chromatography (eluant 5% MeOH in CH2CI2) to give 
the corresponding ethyl ester (210 mg, > theory). A sample of the ester (69 mg, 

5 0.143 mmo]) was dissolved in a mixture of methanol (3 ml), water (l ml) and THF 
(1 ml). TnthjuTn hydroxide monohydrate (6 mg, 0.143 mmol) was added and the 
mixture stirred at room temperature for 24 h. The solvents were evaporated, then 
IN HCl (10 ml) was added and the product extracted with EtOAc (2 x 10 ml). The 
oi^anic phase was evaporated and the residue purified by flash colximn 

10 chromatography eluting with 1% AcOH in dichloromethane to give the title 

compound (20 mg). MS: (ES (M+l)) 468. NMR (500 MHz, DMSO) 5 12.8 (l H, 
br. s), 10,13 (1 H, s), 9.02 (l H, d, J = 4.3 Hz), 8.62 (l H, s), 8.47 (l H, s), 8.42 (l H, 
d, J = 7.5 Hz), 8,10 (2 H. d, J = 8.6 Hz), 7.77 (l H, dd, J = 4.8, 7.8 Hz), 7.68 (2 H, 
d, J = 8.6Hz)ppm. 

15 

Example 91 

A^f4-Trifluorom6tbvlnhenvn'7-[3-trifluQromethvlT >vTidin'2-vllimidazo[l.2" 
Alpvridazin-S-amine 

A mixture of Description 14 (150 mg, 0.55 mmol), 4-bromobenzotrifluoride (125 
20 mg, 77 pi, 0.55 mmol) and caesium carbonate (254 mg, 0.78 mmol) in 1,4-dioxan 
(5 ml) was degassed (N2 x 3), then 9,9-dimethyl-4,5- 
bis(diphenylphosphino)xanthene [xantphos] (19.3 mg, 0.033 mmol) and 
tris(dibenzyMeneacetone)dipalladium (O) (10.2 mg, 0.011 mmol) were added and 
the mixttire degassed again (N2 x 3). The reaction was then heated to lOO^C for 
25 24 h under nitrogen, then cooled to room temperature and diluted with 

tetrahydrofuran (20 ml). The mixture was then filtered through a glass fibre pad 
and the filtrate evaporated. The residue was purified by flash column 
chromatography (eluant 1^39 MeOH-CH2Cl2) and also by mass-directed 
preparative hplc to give the title compound as a yellow-orange solid (115 mg). ^H 
30 NMR (500 MHz, DMSO) 8 9.06 (iH, s), 9.02 (IH, d, J5 Hz), 8.70 (IH, d, J 1.5 Hz), 
8.43 (IH, d, J% Hz), 8.24 (IH, d, J\.h Hz), 7.94 (IH, s), 7.78 (IH, dd, J8, 5 Hz), 
7.53 (2H, d, c78 Hz), 6.96 (2H, d, J9> Hz); MS: (ES (M+l)), 424. 
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Example 92 

7-[3-Trifluoromethvlpy ri<^in-9.- vl1-JV^f5'trifl 
Al pvridazin-3-aiiUDe 

Prepared from Description 14 and 2"bromo-5-trifluorometliylpyridine according to 
5 the procedure of Example 91, Hie title compound was obtained as a yelloworange 
solid (45 mg). 

m NMR (500 MHz, DMSO) 5 10.20 (IH, s), 9.01 (IH, br. d, ^5 Hz), 8.72 (iH, d, J 
2 Hz), 8.54 (IH, br. s), 8.42 (iH, dd, J8, 1.5 Hz), 8.22 (IH, d, J2 Hz), 8.21 (IH, s), 
7.94 (IH, dd, J9, 2 Hz), 7.76 (IH, dd, ^8, 5 Hz), 7.20 (IH, d, J9 Hz); MS: (ES 
10 CM+1)),425. 

Example 93 

iV^(5-Methv l pvridin'2-vl)-743-trifluoromethvlt)vridin"2-v l]iTriidfl7^h 
6lT)vridazin-3-amine 

15 Prepared from Description 14 and 2-bromo-5-metliylpyridine according to the 
procedure of Example 91, the title compound was obtained as a yellow-orange 
soUd (5 mg). 

iH NMR (500 MHz, DMSO) 5 9.48 (IH, s), 9.01 (IH, d, J 5 Hz), 8.67 (IH, d,J2 
Hz), 8.41 (IH, br. d, J8 Hz), 8.21 (iH, s), 8.15 (IH, d, J2 Hz), 8.04 (IH, d, J2 Hz), 
20 7.75 (IH, dd, J 8, 5 Hz), 7.47 (IH, dd, J8, 2 Hz), 7;05 (IH, d, J8 Hz), 2.20 (3H, s); 
MS:(ES(M+1)),371. 

Example 94 

7-fl-Oxido-3-trifluoromethy lpyridiTi-2- vlVJV^f4-trifl uoromethvlphenvll- 

25 iTnidfl'znfl .2-i&1pvridazin-3-amine 

Example 91 (64 mg, 0.15 mmol) was dissolved in chloroform (5 ml) and OXONE® 
(lOO mg) and wet alumina (150 mg) [10 g water per 50 g alumina] were added. 
The mixture was heated at reflux for 18 h. Extra OXONE® (lOO m^ and wet 
alumina (150 mg) were then added and the reaction heated for a further 1.5 h, 

30 then left to stand at room temperature for 4 days. The mixture was filtered, the 
solvent evaporated and the residue purified by preparative thin layer 
chromatography to give the title compound (4 mg). MS: (ES (M+l)) 440. NMR 
(500 MHz, DMSO) 8 9.04 (s, IH), 8.69 (d, IH, J = 6.5 Hz), 8,60 (d, IH, J = 1.8 Hz), 
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8.27 (br. s, IH), 7.91 (s, IH), 7.89 (d, IH, J = 8,2 Hz), 7.76 (app. t, IH, J = 7.4 Hz), 
7.53 (d, 2H, J = 8.5 Hz), 6.99 (d, 2H, J = 8,5 Hz) ppm. 

Example 95 

5 2'BrQmQ'JV^f4'trifluorometbylphenvl1"7-[3-trifliiorometh^ 
Yl]iniiHayr> [l.2-Alpvridazin"3-amiae 

Example 91 (513 mg, 1-21 mmo]) was dissolved in acetic acid (4 ml), a solution of 
bromine in acetic acid (10 Vo w/v, 2.4 ml, 1.5 mmoD was added and the mi3±uxe 
warmed to 100**C. After 5 Tm'n at this temperature more bromine solution (1.2 ml) 

10 was added, then 10 min later a further 1.2 ml of the bromine solution was added. 
After stirring for 10 Tnin more, the reaction was cooled to room temperature and 
the acetic acid and excess bromine evaporated. The residue was partitioned 
between saturated aqueous sodium bicarbonate (25 ml) and ethyl acetate (25 ml) 
and the organic layer evaporated. Purification by flash chromatography (eluant 

15 2.5% MeOH in CH2CI2), then a second purification by flash chromatography 

(eluant 25% EtOAc in CH2CI2) gave the title compound (237 mg), MS: (ES (M+l)) 
502, 504, iH NMR (400 MHz, DMSO) 5 9.01 (dd, IH, J = 1, 4.7 Hz), 8.94 (s, IH), 
8.74 (d, IH, J = 2 Hz), 8,43 (dd, IH, J = 1, 8 Hz), 8.28 (d, IH, J = 2 Hz). 7.79-7.77 
(m, IH), 7,49 (d, 2H, J = 8.5 Hz), 6.73 (d, 2H, J = 8.5 Hz) ppm. 

20 

Example 96 

3"(r4-Trifluoiomethvlpher y11aTninn} '7-r3-trifluoromethvlDY Tndin-9^^^ 
Z>1pvridazine'2-carbonitrile 

Prepared firom Example 95 according to the method of Example 80. MS* (ES 
25 (M+1)) 449. m NMR (400 MHz, DMSO) 5 9.67 (l H, s), 9.02 (l H, d, J 4.0), 8.85 (1 
H, d, J 2), 8.44 (1 H, dd, J 1.2 and 8.0), 8.35 (l H, d, J 2), 7.83-7.77 (l H, noO, 7.58 
(2 H, d, J 8.6), 7.03 (2 H, d, J 8.6) ppm. 

Example 97 

30 2-Methvl-.A^[4-trifluoromethvlphenvl1-7-f3-trifluorome t>iYlpYridiTT2- 
Yl]imidfl7ofl,2"Z>|pvridazin-3-amine 

Prepared from Description 22 according to the procedures of Descriptions 13, 14 
and Example 91 respectively. MS*- (ES (M+l)) 438. ^H NMR (500 MHz, DMSO) 5 
8.99 (1 H, d, J = 4.7 Hz), 8.74 (l H, s), 8.61 (1 H, d, J = 2Hz), 8.41 (l H, dd, J = 
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L2, 8 Hz), 8.14 (1 H, d, J = 2 Hz), 7.76 (l H, dd, J = 4.7, 8 Hz), 7.47 (2 H, d, J = 8.5 
Hz), 6.66 (2 H, d, J = 8,5 Hz), 2.36 (3 H, s). 

Example 98 

5 743-TrifLuorQmethvlPY ^'^iTi-9^- Yl]-J\fr6-trifluoromethv^^ 
Z?lT3vridaz^"'?^-«Tnine hydrochloride 

A mixture of Description 14 (200 mg, 0.7 mmoD, 5-bromo-2" 

trifLuoromethylpyridine (160 mg, 0.7 mmol), caesium carbonate (360 mg, 1 mmol), 
9,9-dimethyl-4,5-bis(diphenylphosphiiio)xantheiie [xantphos] (25 mg, 0.043 

10 mmoD and tris(dLben2ylideneacetone)dipalladium (O) (13 mg, 0.014 mmol) in 1,4- 
dioxane (6 ml) was degassed (N2 x 3) and then heated at 110*^0 for 16 h under 
nitrogen. The cooled reaction mixture was diluted witiii tetrahydrofuran (20 ml) 
and filtered through hyflo, flushing through with THF. The filtrate was 
evaporated and the residue was pinrified by flash colximn chromatography over 

15 silica using an eluant ^stem of la EtOAc'DCM to 100% EtOAc. The 

hydrochloride salt was then formed according to Example 119 (O.l g, 34%). 
iH NMR (500MHz, DMSO) 6 9.45 (l H, s), 9.03 (l H, d, J 3.9), 8.80 (l H, d, J 2.0), 
8.45 (1 H, d, J 8.1), 8.38 (1 H, d, J 2.7), 8.34 (1 H, d, J 1.8), 8.08 (l H, s), 7.80 (IH, 
dd, J 4.8 and 8.I) 7.69 (1 H, d, J 8.6), 7.32 (l H, dd, J 2.7 and 8.4) ppm. 

20 /n/z(ES+)425(M + H+) 

Examples 99-103 were prepared firom Description 14 and the indicated compound 
using the procedure of Example 98. 

25 Example 99 

A^(4-CMorophenvl)-7-[3-trifluoromethYlpYridin-2-vllimidazo[l.2-f3 pvridazi^ 

amine hydrochloride 

l-Chloro-4-iodobenzene gave (32 mg, 4.6%). 

m NMR (500MHz, DMSO) 5 9.02 (1 H, d, J = 5.1 Hz), 8.75 (1 H, s), 8.72 (l H, d, J 
30 = 2.0 Hz), 8.43 (1 H, d, J = 9.4 Hz), 8.23 (1 H, s). 7.90 (l H, s), 7.78 (l H, dd, J = 
4.6, 7.4 Hz), 7.25 (2 H, d, J = 8.8 Hz^, 6.93 (2 H, d, J = 8.8 Hz) ppm. 
/Z2/^(ES+)390(M + H+) 
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Example 100 

f 2-Fluor o • 4- trifluorome thvlr>Iie nvH - 7- [3 • trifluor omethvlpy rn <^ i n ■ 2- 
vl1imidazo[l,2'Z?]pvridazm-3-ainine hydrochloride 
l-Bromo"2-fluoro-4-trifluoroiaethylbenzeiie gave (0.2 g, 42 %). 
5 m NMR (500MHz, DMSO) 6 9.01 (l H, d, J 4.1), 8.84 (1 H, s), 8.74 (l H, d, J 1.9), 
8.43 (1 H, d, J 6.9), 8.32 (l H, d, J 1.8), 7.98 (l H, s), 7.78 (l H, dd, J 5.1 and 8.1), 
7.62 (1 H, d, J 11.6), 7.31 (l H, d, J 8.8), 6.61 (1 H, t, J 8.5) ppm. 
i22/z(ES+)442(M + H+) 

Example 101 

10 A^(6-MetbY l pY T^f^^Ti- 3-vl)-743-tri£Luorome ^^hy1pYT^HiTi-9.^^ 
Z?]pvridazin-3-amine hydrochloride 
5-Bromo"2-methylpyridine gave (18 mg, 4.5 %). 

m NME (500MHz, DMSO) 6 9.66 (l H, s), 9.01 (1 H, d, J 4.1), 8.76 (l H, d, J 1.9), 
8.43 (1 H, d, J 6.8), 8.33 (l H, d, J 1.7), 8.17 (l H, d, J 2.6), 8.06 (l H, s), 7.91 (1 H, 
15 dd, J 2.7 and 8.9), 7.79 (l H, dd, J 4.3 and 7.6), 7.72 (l H, d, J 8.8), 2.61 (3 H, s) 
ppm. 

i22/z(ES^)37l(M + H-^) 

Example 102 

20 JV^[4-TriEIuoromethoxvphenvll"743"trifLuoromethvlPYridm 
Z?]pyrida2iQ-3"amine hydrochloride 
l-Bromo-4''(trifluoromethoxybenzene gave (62 mg, 12%). 

m NMR (500MHz, DMSO) 8 9.28 (l H, d, J 4.2), 9.16 (l H, s), 9.08 (l H, s), 8,69 
(1 H, d, J 6.8), 8.58 (1 H, s), 8.28 (l H, s), 8.04 (l H, dd, J 5.2 and 8.1), 7.47 (2 H, 
25 d, J 8.6), 7.26 (2 H, t, J 4.5) ppm. 
in/^(ES-»-)440(M + H+) 

Example 103 

I\F [3 -Fluoro-4- trifluoromethylphenyl] - 7- [3-tri£LuoromethvlT)vridin-2- 
30 yl1imidazori.2-i?lpyridaziii-3-amine hydrochloride 

4-Bromo-2-fluoro-l-trifluoromethylbenzene gave (0.33 g, 64%). 
iH NMR (500MHz, DMSO) 5 9.42 (l H, s), 9.03 (1 H, d, J 4.4), 8.82 (l H, s), 8.45 
(1 H, d, J 8.2), 8,35 (l H, s), 8.09 (l H, s), 7.80 (l H, dd, J 4.8 and 7.9), 7.56 (l H, t, 
J 8.7), 6.82 (2 H, t, J 7.7) ppm. 
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zn/2(ES+)442(M + H+) 

Example 104 

7'(3-CIiLorQPvridin-2'vl)-jN^f4-trifl.uoromethvlp^^ 

5 flTninft h ydrochloride 

Prepared from Descriptioii 24 and 4-l-trifluorometliylben2eiie accordii^ to the 
procedure of Example 91 and 119, the title compound was obtained as a yellow- 
orange solid (40 mg). iH NMR (500 MHz, CDCI3) 8 8.86 (IH, d, JL9), 8.66 (IH, 
dd, c/4.5, 1.5), 8.50 (IH, s), 7,86 (IH, dd, J^8.1, 1.4), 7.84 (IH, s), 7.55 (2H, d, J 

10 8.5), 7.32 (IH, m), 7.07 (2H, d, J8.6), 6.54 (IH, s) ppm; m/zCm) 390. 392 CM + 
H^). 

Example 105 

Af(4-CMoroDhenvl)-7-(3-cblQropvridin-2-vl)imidaz ofl.2'£iipvridazin-3-a^ 

15 hydrochloride 

Prepared from Description 24 and l-chloro-4-iodobenzene according to the 
procedures of Example 91 and 119, the title compound was obtained as a yellow- 
orange sohd (0.23 g). iH NMR (400 MHz, CDCI3) 8.84 (IH, d, J\,^, 8.65 (IH, d, 
e74.l), 8.47 (IH, d, J2.2), 7.86 (IH, d, J8.2), 7.76 (IH, s), 7.30 (3H. m), 7.01 (2H, 

20 d, J^8.7), 6.40 (IH, s) ppm. jm/^(ES^) 356, 358 CM + H*^). 

Example 106 

r7-(3'Methvlpvridin-2-vl)[L2.4ltriazolor4.3-b iri.2.4ltriazin-3-Yfl-U^ 
trifluoromethvlphenvD amine 

25 To Description 17 (88 mg, 0.435 mmoD in acetonitrile was added 4- 

trifluoromethylphenylisocyanate (89 mg, 0.479 mmoD. The white slurry was 
stirred for 72 h. Mass spectrometry showed (MH+) 390. Phosphorous oxychloride 
(81 pi, 0.874 mmoD was then added and the mixture heated to 90 *>C. After 4 h 
the red solution was allowed to cool to room temperature, then quenched by 

30 addition of saturated NaHCOs. The mixture was extracted three times with ethyl 
acetate and dried over sodium sulfate. After filtration the compound was 
adsorbed onto silica gel and purified by flash column (50% ethyl acetate in 
hexanes) to yield the title compound (81.3 mg, 50 %) as an orange sohd. 
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m NMR (400 MHz, DMSO) 6 10,4 (IH, s) 9.26 (iH, s), 8.69 (IH, dd J4.4, 0.8 Hz), 
8.04 (2H, d, J8.8 Hz), 7.94-7.9l(lH, m), 7.70 (2H, d, /8.8 Hz), 7.56 (iH, dd, e/7.6, 
4.8 Hz), 2.75 (3H, s) ppm; MS: (ES (M+l)), 372. 

5 Example 107 

r7-(3-Trifluoromethvl-T)vridm-2-vl)-fl.2.4ltrkzo^^ 
trifluoromethvl''Dheny 1)-gTninfi 

To Description 29 (63 mg, 0.246 mmoD in acetonitrile (5 mJ) was added 4- 
trifluoromethylplienylisocyanate (60 mg, 0.319 mmol). The white slurry was 

10 stirred for 72 h. Mass spectrometry showed (MH+) 444. Phosphorus oxychloride 
(46 pi, 0.492 mmol) was then added and the mixture heated to 90 ^'C. After 72 h 
the red solution was allowed to cool to room temperature, then quenched by 
addition of saturated NaHCOa. The mixture was extracted three times with ethyl 
acetate and dried over sodium sulfate. After filtration the compound was 

15 adsorbed onto silica gel and purifiled by flash column (50% ethyl acetate in 

hexanes) to yield the title compound (40 mg, 38%) as an orange soUd. MS: (ES 
(M+l)) 426. 

m NMR (400 MHz, CDCls) 5 8.96-8.94 (2H, m) 8.28 (IH, dd J8A, 1.6), 7.93 (2H, 
d, c7^8.4), 7.69-7.65 (3H, m), 7.19 (IH, m) ppm. 

20 

Examples 108-111 were obtained using a procedure analogous to Example 107 
using the compound indicated. 

Example 108 

25 N-(4-Chlorophenvl)-7'r3-trifluoromethvlpvridin-2-vl1[l.2.4ltriazolof4.3- 
blfl.2.4lfariaz ^Ti-^-g"i^^^ 

4-Chlorophenylisocyanate gave the title compound was obtained (40 mg, 35%) as 
an orange solid, MS: (ES (M+l)) 392. 

m NMR (400 MHz, DMSO) 5 10,17 (l H, s), 9.13 (l H, s), 9.09 (l H, t, J = 2.4 Hz), 
30 8.53 (1 H, dd, J = 1.2, 8.1 Hz), 7.93-7.89 (3 H, m), 7.43-7.39 (2 H, m) ppm. 

Example 109 

4-((743-Trifluoromethvlpvridin-2-vn [l.2.4ltriazolo[4.3-bl [l.2.4ltriazan-3- 



vl}a Tnirin)benzonitrile 
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4-Q>ranophenylisocyanate gave the title compoiind (8 mg, 7%) as a red solid, MS: 
(ES (M+1)) 383. 

m NMR (400 MHz, DMSO) 8 10.64 (l H, s), 9.16 (l H, s), 9.10 (l H, d, J = 4.6 
Hz), 8.54 (1 H, d, J = 6.9 Hz), 8.01 (2 H, d, J = 8.7 Hz). 7.91 (l H, dd, J = 5.2, 8.3 
5 Hz).7.79(2H, d, J = 8.7Hz)ppin. 

Example 110 

7-(3-CMoropvriHin-2-vl)-N-f4-trifluoroinethvlplienvllfl.2.4ltaiazolof4.3- 

b1fl.2.4ltr' a'7i"-a-gTniTi<> 

10 Description 30 gave the title compound (43 mg, 34%) as a red solid, MS: (ES 
(M+l))392. 

iH NME (400 MHz, DMSO) 5 10.46 (l H, s), 9.16 (l H, s), 8.81 (l H, dd, J = 1.4, 
4.6 Hz), 8.24 (1 H, dd, J = 1.5, 8.2 Hz), 8.05 (2 H, d, J = 8.6 Hz), 7.72-7.68 (3 H, m) 
ppm. 



15 



Example 111 

N-(4-CMoroTjhenvl)-7-(3-(Moropv ridin-9.-v1)f l.2.4ltriazolor4.3-b1fl.? 4ltrifl7nTi-3- 



armnft 



Description 30 and 4-chlorophenyliso<granate gave tiie title compoimd (9 mg, 8%) 
20 as an orange soHd, MS: (ES (M+1)) 359. 

m NMR (400 MHz, DMSO) 5 10.14 (l H, s), 9.13 (l H, s), 8.80 (l H, dd, J = 1.2, 
4.4 Hz), 8.23 (1 H, dd, J = 1.3, 8.2 Hz), 7.91 (2 H, d, J = 9.0 Hz). 7.74-7.68 (l H, 
m), 7.40 (2 H, d, J = 9.0 Hz) ppm. 

25 Example 112 

3-(3-MethvlpvHrfin-2-vl)-i\^f4-triQuoromethv) pliftnY^1^'"^'^"''-"'^T.9'^^ fl.2.4]triazin- 
7-amine 

Prepared from Description 32 according to the procedures of Descriptions 13,. 14 
and Example 91 respectively. MS: (ES (M+l)) 371. m NMR (360 MHz, DMSO) 5 
30 9.27 (1 H, s), 9.18 (l H, s), 8.63 (l H, d, J = 4.0 Hz), 8.03 (l H, s), 7.88 (l H, d, J = 
7.7 Hz), 7.53-7.47 (3 H, m), 7.00 (2 H, d, J = 8.4 Hz), 2.74 (3 H, s). 
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Example 113 
3-(3-CMoroT)vridin-2-vl)-J\^[4-trifluoromethvlT)henv 
7-ainine hydrochloride 

Prepared from Description 36 and l-bromo-4-trifluoromethylbeii2ene according to 
5 the procedures of Examples 98 and 119 (37 mg, 29%). 

iH NMR (500MHz, DMSO) 8 9.27 (l H, s), 9.17 (l H, s), 8.77 (l H, dd, J 1.3 and 
4.5), 8.21 (1 H, dd, J 1.3 and 8.2), 8.14 (1 H, s), 7,64 (l H, dd, J 4.5 and 8.2), 7.54 
(2 H, d, J 8.7), 7.05 (2 H, d, J 8.6) ppm. 
i22/z(ES+)39lCM + H+). 

10 

Example 114 

N44-Trifluoromethvlnhenvl1-3-[3-trifluoromethvlpvridip -9-YlliTni dazo[l.^ 
bl f 1.2.4ltria2;in'7'ainine 

Description 40 (104 mg, 0.371 mmoD, 4-bromobenzotri£luoride (52 pi, 
15 0.371 mmoD, caesium carbonate (171 mg, 0.524 mmoD, XANTPHOS (12 mg) and 
tris(dibenzylideneacetone)dipalladium(0)-chloroform adduct (7 mg, 0.0067 mmol) 
were dissolved in dioxane (4 ml) and degassed. The reaction mixture was then 
heated to 100°C for 16 h, then allowed to cool and filtered through celite (washing 
with ethyl acetate) and preabsorbed onto silica gel. Purification by column 
20 chromatography gave the title compound (17 mg, 11%) as a red sohd. 

MS: (ES CM+1)) 425. NMR (400 MHz, DMSO) 5 9.22 (l H, s), 9.10 (l H, s), 8.97 
(1 H, d, J = 3.6 Hz), 8.41 (1 H, dd, J = 1.3, 8.1 Hz), 8.08 (l H, s), 7.76 (l H, dd, J = 
4,6, 8.2 Hz), 7.46 (2 H, d, J = 8.6 Hz), 6.98 (2 H, d, J = 8.6 Hz) ppm. 

25 Example 115 

r7-(l-Methvl'lH-imidazol-2'vl)fl.2.4lt riazolof4.3~blpvridazin-3-v11-(4- 
trifluoromethvlT>henvl)amine 

a) 5'(l-Methvl'lH4midazol-2'vl)-2-(tetrahvdro-pvran'2"vl)'2H-pvridazin-3-one 
To 1-methylimidazole (5.5 ml, 69.6 mmol) in tetrahydrofuran (110 ml) at -78°C 
30 was irbutyllithium (47.85 ml, 76.56 mmol) in a dropwise fashion. After half an 
hour a solution of zinc chloride (28 g, 0.20 moD in tetrahydrofuran (165 ml) was 
added via cannula. The reaction was allowed to warm to room temperature and 
stirred for a further two hours. TetraMs(triphenylphosphine)palladium(0) (1.3 g, 
1.12 mmoD and 5-chloro-2-(tetrahydropyran-2-yD'2H-pyridazui'3-one (5 g, 23.2 
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mmol) were added in teixahydrofuran (llO xnl) via cannula. The reaction mixture 
was then degassed and heated to reflux. After 16 h, the reaction was aUowed to 
cool to iwm temperature, then the reaction mixture poured into a solution of 
ethylenediaminetetraaceticadd disodium salt (70 g) in water (600 Dal). The 
5 mixture was then basified by addition of sohd NazCOa and extracted three times 
with ethyl acetate. After drying over sodium sulfate, the mixture was filtered and 
concentrated in vacuo to give a yellow soHd. Triturated with ethyl acetate 
afforded the title compound as a pale yellow solid (3.5 g, 58%). 

iH NMR (400 MHz, DMSO) 6 8.39 (iH, d, J'2.2 Hz), 7.45 (iH, s), 7 .17 (IH, d, J 
10 2.2 H2), 7.15 (IH, s) 5.90 (IH, dd J10.8, 1.8 Hz) 4.04-3.96 (iH, m), 3.89 (3H, s), 

3.65-3.58 (IH, m) 2.16-2.06 (iH, m), 1.99-1.94 (IH, m), 1.72-1.63 (2H. m), 1.54- 

1.48 (2H, m) ppm; MS: (ES (M+1)), 261. 

b) .<{-nhloro-6-(l-nip.thvl-lH -iTnida7nl-2-vl)pvridazine 

To the product of step a) (l g, 3.84 nuno0 was added phosphorous oxychloride 
15. (10 ml) and the reaction heated to 90°C. After 10 min the reaction was allowed to 
cool and concentrated in vacuo. The orange residue was poured into ice/water and 
this mixture basified by addition of sohd Na2C03. The mixture was extracted 
with chloroform, dried over sodium sulfate, filtered and concentrated in vacuo to 
give the crude title compovind (0.8 g). 
20 iH NMR (400 MHz, DMSO) 5 9.54 (IH, d, J 1.8 Hz), 7.84 (iH, d, J1.8 Hz), 7.27 
(IH, s), 7.12 (IH, s), 3.95 (3H, s) ppm', MS: (ES (M+l)). 195. 
r) f.'i-d-Metb Yl-"' W-imir1n 7/^V2-vl)-Dvri >^a'^Ti--^-v11bvdrazine 
To the crude product of step b) (assuming 3.84 mmoD in isopropanol (10 nd) was 
added hydrazine monohydrate (0.14 ml, 19.2 mmoD and the reaction heated to 
25 reflux. After 16 h the reaction was allowed to cool and concentrated in vacuo to 
give crude title compound. MS: (ES (M+l)), 191. 

H^ f7-(l-MethvMTT-imidazoV2-vl)fl.2.4lt riazolo[4.3-blT>VTidazin-3-YlV(4- 
trifluoromflthvl-pheP Y'l)-fl "l^Tle 

To the product of step c) (assume 3.84 nunoD in acetonitrile was added 4- 
30 trifluoromethylphenylisocyanate (718 mg, 3.84 mmol). The white slurry was 

stirred for 24 h. Mass spectrometry showed (MH+) 378. Phosphorus oxychloride 
(0.71 ml, 7.86 mmol) was then added and the mixtiire heated to OCC. After 4 
days the green solution was allowed to cool to room temperature, then quenched 
by addition of saturated NaHCOa. The mixture was extracted three times with 
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ethyl acetate and dried over sodium sulfate. After filtration a portion of tke crude 
material was purified by mass triggered HPLC (Nebula) to afiford tbe title 
compound (28.5 as a yellow solid. 

m NMR (400 MHz, DMSO) 5 10.29 (IH, s) 8,96 (IH, d, c71.8 Hz), 8.46 (IH, d, J 
5 1.8 Hz), 8.06 (2H, d, J 8,3 Hz), 7.69 (2H, d, Ja.3 Hz), 7.44 (IH, s), 7.15 (iH, s), 
3.96 (3H, s) ppm; MS: (ES (M+l)), 360. 

Example 116 

jA^r4-Trifluoromethvlphenvn-7-r3-trifluoromethvlT)vridia-2-vl]im 

10 dpvridin- a-flnniTift 

Description 43 (140 mg, 0.45 mmol) was dissolved in dioxane (6 ml) and 
hydrogenated at atmospheric pressure over 10% Pd/C at room temperature 
overnight. The mixture was filtered through a syringe filter directly into a 5 ml 
microwave tube containing caesium carbonate (207 mg, 0.63 mmol), 9,9-dimethyl- 

15 4,5"bis(diphenylphosphino)xanthene [xantphos] (16 mg, 0.027 mmol) and 

tris(dibenzylideneacetone)dipalladium (O) (8.3 mg, 0.009 mmol) under nitrogen. 
4-Bromobenzotrifiuoride (0.063 ml, 0.45 mmol) was added and the resulting 
mixture was irradiated for 20 min at 170 in a Smith Personal Chemistry® 
microwave. The mixture was concentrated under reduced pressure and purified 

20 by flash chromatography (Biotage 25S®, 2% MeOH / DCM). Further purification 
by mass-triggered HPLC followed by filtration through an SCX cartridge, 
followed by trituration (diethyl ether / isohexane) gave a pale orange solid (20 mg, 
10%). 

MS: (ES OSl+1)) 423; IH NMR 8 (ppnOCDMSO): 6,74 (2 H, d, J = 8.5 Hz), 7.08 (l 
25 H, d, J = 7.1 Hz;), 7.52 (2 H, d, J = 8.5 Hz), 7.70 (3 H, m), 8.11 (l H, d, J = 7.1 Hz), 
8.37 (1 H, d, J = 6.8 Hz), 8.70 (l H, s), 8.95 (l H, d, J = 3.9 Hz). 

Example 117 

JNF[4-trifluoromethvlphenvll-2-r3-trifluoromethvlpvridin-2-v 11itTii*^ay^ 
30 glpvrimid iTi'fi-flTninfl 

Prepared firom Description 45 according to the procedtire of Example 82 

MS: (ES (M+l)) 424. ^H NMR (400 MHz, DMSO) 6 9.57 (l H, s), 8.96 (l H, dd, J = 

1.0, 4.7 Hz), 8.62 (l H, dd, J = 1.0, 7.7 Jiz), 8.40 (l H, dd, J = 1.4, 8.1 Hz), 7.75 (l 
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H, dd, J = 4.7, 7.7 Hzi), 7.63 (4 H, s), 7.49 (1 H, d, J = 1.0 Hz), 7.18 (1 H, d, J = 7.7 
Hz). 

Example 118 
N-(4-trifLuoromethvlphenvl)-7'(2-mefcoxTOhenv^ 
5 3-amiiie 

Using a procedure analogous to Example 1 but starting with Description 3 the 
title compound was obtained (0.16 g, 12 %) as a bright yellow sohd, MS: (ES 
(M+l)) 386. 

m NMR (500 MHz, DMSO) 5 3.87 (3H, s), 7.14 (IH, tr., 6.7), 7.23 (IH, d, 
10 7.8), 7.50 (IH, tr., J= 7.3), 7.58 (IH, d, J= 6.7), 7.69 (2H, d, c7= 7.8), 8.04 (2H, d, 
J= 7.8), 8.26 (IH, d, J= 1.6), 8,75 (IH, d, 1.6). 10.19 (IH, s) ppm. 

Example 119 

4'Trifluoromethvlphenvl"3-(3-trifl.uoromethvlovridin'2'v0imidazo[l.5- 

15 Zilpvridazip -7-Ylflm7n e hydrochloride 

Hydrochloric acid (2N, 1.3 eq) was added to a slurry of Example 75 (40 mg, 0.094 
mmol) in ethanol (2.5 ml) and the mixture swirled with gentle warming until the 
sohd dissolved. The solution was evaporated to dryness and azeotroped with 
ethanol to give the title compound as an orange solid (40 m^. m/z (ES+) 424 (M + 

20 H+). iH NMR (400 MHz, MeOH-d^ 8.95 (IH, d, c7"4.9), 8.54 (IH, d, c72.l), 8.36 
(IH, d, ^-7.8), 8.17 (IH, d, c;^1.9), 7.78-7.72 (3H, m), 7.63 (3H, m). 

Biological Methodology 

25 Determination of in vilro activity 

CHO cells, stably expressing recombinant human VEl receptors and plated into 
black-sided 384-well plates, were washed twice with assay buffer (Hepes-buflGered 
saline) and then incubated witii luM Fluo-3-AM for 60 minutes in darkness. 
Cells were washed twice more to remove excess dye, before being placed, along 

30 with plates containing capsaicin and test compounds in a Molecular Devices 
FLIPE. The FUPR simultaneously performed automated pharmacological 
additions and recorded fluorescence emmission from Fluo-3. In all experiments, 
• basal fluorescence was recorded, before addition of test compounds and 

subsequent addition of a previously determined concentration of capsaicin that 
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evoked 80% of the maxiimiin respsonse. Inhibition of capsaicin evoked increases 
in intracellular [Ca^+l were expressed relative to wells on the same plate to which 
capcaicin was added in the absence of test compounds. Increases in intracellular 
[Ca2+] occuring after addition of test compound alone, prior to addition of 
5 capsaicin, allow determination of intrinsic agonist or partial agonist activity, if 
present. All the above compounds had an ICbo of below 2|jM. 

Determination of in vivo efScacv in a capsaicin paw flinch model 

(Method adapted from Taniguchi etal, 1997, Br J PbarmacoL 122(5):809-12) 

10 To determine in vivo functional occupancy of VRl receptors, compounds are 
administered orally to male Sprague Dawley rats typically 1 hoiur prior to 
receiving an intraplantar injection of capsaicin (2Tg dissolved in ethano0 and the 
number of flinches of the injected paw is recorded for 5 minutes immediately 
thereafter. Statistical analysis is performed using one-way ANOVA followed by 

15 Dunnett's test; p values <0.05 compared to capsaidn/vehicle-treated rats are 
considered significant. 

Determination of in vivo efficacy in a model of inQammatorv nain 
(Method adapted from Hargreaves et a], 1988 Pain, 32(l):77-88). 

20 Antinociceptive activity is determined using a rat carrageenan^induced thermal 
hyperalgesia assay. Inflammatory hyperalgesia is induced by intraplantar 
injection of carrageenan (lambda-carrageenan 0.1 ml of 1% solution made up in 
saline) into one hind paw. Compotmds are given orally typically 2 hours after 
carrageenan and paw withdrawal latancies determined 1 ho\u: later. Paw 

25 withdrawal latencies to appUcation of noxious thermal stimuli to plantar sm-face 
of the hind paw are measured using the Hargreaves apparatus. Thermal 
hyperalgesia is defined as the difference in paw withdrawal latencies for 
saline/vehide- and carrageenan/vehicle-treated rats. Paw wthdrawal latencies 
for drug treated rats are expressed as a percentage of this response. Statistical 

30 analysis is performed using one-way ANOVA followed by Dunnett^s test; p values 
<0.05 compared to carrageenan/vehicle-treated rats are considered significant. 
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CLAIMS 

1. A compound of formula T 




(D 

5 wherein^ 

one of and T* is N and the other is C; 

T2 and are independently N or C(CH?)nR2; 

X, Y and Z are independently N or CiCH^drS?; 

is Ar^ or is Ci-ealkyl optionally substituted with one or two groups 

10 Ari; 

Ari is cyclohexyl, piperidinyl, piperazinyl, morpholinyl, adamantyl, 
phenyl, naphthyl, a six-membered heteroaromatic ring containing one, two or 
three nitrogen atoms, a five-membered heteroaromatic ring containing one, two, 
three or four heteroatoms chosen from 0, N and S, at most one O or S atom being 

15 present, or a nine or ten-membered bicyclic heteroaromatic ring in whicbi phenyl 
or a six-membered heteroaromatic ring as defined above is fused to a six- or five- 
membered heteroaromatic ring as defined above; 

Ar^ is optionally substituted by one, two or three groups chosen firom 
halogen, hydroxy, cyano, nitro, isonitrile, CF3, OCF3, SF5, Gi^alkyl, C2-6aIkenyl, 

20 C2-6aIkynyl, Ci-ealkoxy, Ci-Galkylthio, Ci-eaJiylsulfinyl, Ci-ealkylsuKonyl, -NE.^R'', 
CONR^R'^, -COH, -CO2H, Ci-ealkylcarbonyl, Ci ealkoxycarbonyl, haloCi-ealkyl, 
haloCs-ealkenyl, hydroxyCi-e alkyl, aminoCi-eallsyl, cyanoCi-ealtyl, Ca-ecycloalkyl, 
hydroxyCa-Gcycloalkyl, aminoCa-ecycloalkyl, haloCa-ecycloalkyl, 
cyanoCa-Gcycloalkyl, haloCi-ealkylcarbonyl, Ci-ealkoxycarbonylCi-ealkyl, 

25 (halo)(hydroxy) Ci-ealkyl, (haIo)(hydroxy)C3-6cycloalkyl, phenyl and a five- 
membered heteroaromatic ring containing one, two or three heteroatoms, at most 
one O or S atom being present; wherein the phenyl and five-membered 
heteroaromatic ring are optionally substituted by Ci-ealkyl, halo, hydroxy or 
cyano; when two Ci-ealkyl groups substitute adjacent positions on Ar^ then. 
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together with the carbon atoms to which they are attached, they may form a 
partially saturated ring containing five or six carbon atoms; when two Ci-ealkoxy 
groups substitute adjacent positions on Ar^ then, together with the carbon atoms 
to which they are attached, they may form a partially saturated five- or six- 
5 membered ring; 

Ar is phenyl, a six-membered heteroaromatic ring containing one, two or 
three nitrogen atoms or a five-membered heteroaromatic ring containing one, 
two, three or four heteroatoms chosen from O, N and S, at most one heteroatom 
being O or S, Ar being optionally substituted by one, two or three groups chosen 
10 from halogen, CFa, OCFs, Ci-ealiyl, C2'6alkenyl, C2-6a]kynyl, nitro, cyano, 

isonitrile, hydroxy, Ci-ealkoxy, Ci-ealkylthio, -NE^R^ -CONR^R^, -COH, CO2H, 
Ci-6alkoxycarbonyl, haloCi-ealiyl, hydroxyCi-ealbyl, aminoCi-salkyl, 
Ci-ealkylcarbonyl and a five-membered heteroaromatic ring containing one, two, 
three or four heteroatoms chosen from O, N and S, at most one heteroatom being 
15 O or S, optionally substituted by Ci-ealkyl, halogen, amino, hydroxy or cyano; 

R2 and R^ are independently hydrogen, halogen, CF3, OCF3, Ci-calkyl, 
C2-6alkenyl, C2-6alkynyl, nitro, cyano, isonitrile, hydroxy, Ci-ealkoxy, Ci-ealkylthio, 
-NR^R^ -CONR^R^ -COH, CO2H, Ci-ealkoxycarbonyl, haloCi-salkyl, 
hydroxyCi-calkyl, aminoCi-ealkyl, Ci-ealkylaminoCi-ealkyl, 
20 di(Ci-6aIkyDaminoCi-6alkyl, amido, piperidinyl, piperazinyl, Ca-Gcycloalkyl, 

morpholinyl, phenyl, a six-membered heteroaromatic ring containing one, two or 
three nitrogen atoms or a five-membered heteroaromatic ring containing one, 
two, three or four heteroatoms chosen from O, N and S, at most one O or S atom 
being present, which phenyl, six-membered heteroaromatic rin^ and five- 
25 membered heteraromatic ring are optionally substituted by haloCi-Galbyl, 
Ci-6albyl, hydroxy, halogen, amino or cyano; 

R6 and R'^ are independently hydrogen or Ci-calkyl; when both R^ and R' 
are Ci-ealkyl then, together with the nitrogen atom to which they are attached, 
they may form a five or six membered saturated nitrogen containing ring; and 
30 n is zero, one, two or three; 

or a pharmaceutically acceptable salt thereo£ 

2. A compound according to claim 1 in which R^ is phenyl, pyridyl, 
piperidinyl, butyl, adamantyl or cyclohe:!Q^l. 
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3. A compound according to claim 1 or 2 in which Ar^ is substituted by 
halogen, hydroxy, cyano, CFs, SF5, OCF3. Ci-4alkyl, C2-4alkenyl, C2-4aIkynyl; 
Ci-4alkoxy, Ci-4alkylthio, Ci-4alkylsulfinyl, Ci.4aIlQrlsulfonyl, 

5 -Nil6R7, cyanoCi.4alkyl, haloCi ^aliylcarbonyl, Ci.4aIkylcarbonyl, 
Ci.4alkoxycarbonyl, haIoCi-4aliyl, haloC2'4alkenyl, hydroxyCi-4aIkyl, 
Ca-ecydoaliyl, cyanoCa-ecydoalkyl, (halo)(hydroxy)Ci.4alkyl, 
Ci-4alkoxycarbonylCi-4al35yl, phenyl, or a five-membered heteroaromalic ring as 
defined above where the phenyl or five-membered heteroaromatic ring is 

10 unsubstituted or substituted by Ci-4alkyl or halogen. 

4. A compound according to claim 1, 2 or 3 in which Ar is phenyl or a 
5- or 6-membered heteroaromatic ring containing one or two nitrogen atoms. 

15 5. A compound according to any preceding daim in which At is 

monosubstituted ortho to the point of attachment to the rest of the molecule. 

6. A compound according to claim 1 which is^ 
N-(4-trifluoromethylphenyl)-7"(3-trifluoromethyl-2-pyridyl)[l,2,4]triazolo[4,3- 

20 blpyridaziae-B-amine; 

N-(4-tert-butyl)pheiiyl)-7-(3-trifluoromethyl-2-pyridyD[l,2,4]triaz»lo[4,^ 

blpyxidazine-S-amine; 

NThenyl-7-[3-trifluoromethyl-2Tyridinyl][l,2,4]triazolo[4,3-b]pyridazin-3-a^ 
N-[2-trifiuoromethylphenyl]-7-[3-trifluoromethyl-2-pyridiQy]][l,2,4]triazoloU 

25 b] pyridazin- 3 -amine; 

N-(3-clilorophenyl)-7-[3"trifluoromethyl-2-pyridinyl] [l,2, 40triazolol4,3- 

b]pyTidazin-3-amiae; 

N-[3-trifluoromethylphenyl]-7-[3-trifluoromethyl-2-pyridinyll[l,2,4]triazolo[4,3" 

b]pyridazin-3-amine; 
30 N-(2,4'difluorophenyl)-7-[3-trifluoromethyl-2-pyridinyll[l,2,4]triazolo[4,3- 

b]p3n:idazin-3-amine; 

N-[4-methoxyphenyl]-7-[3-trifluoromethyl-2"pyridiny]J[l,2,4ltriazolo[4^ 
blpyridazin- 3- amine; 
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N-[2-(l-methylethy0pheny]]-7-[3-trifluoromethyl-2-pyridin 
b] pyridazin- 3" amine; 

N-[3-methylsuKanylplienyl]-7-[3-trifluoromethyl-2-pyridin 
b]p5rrida5in-3-amine; 
5 N-(2-naphthalenyl)"743-trifluoromethyl-2-pyridi3[iyl][l,2,4]triazolo[4^ 
b] pyridazin- 3 - amine ; 

N-{4-trifluoromethoyyphenyl}-7-[3-trifluoromethyl-2-pyrid^ 
b]pyridazin-3-amine; 

N-(2-phenylethy])-7-[3-trifluoromethyl-pyridinylJ[l,2,4]tria2olo[^^ 
10 amine; 

N-(l,3-benzodioxol-5-y0-7-[3-trifluoromethyl-2T)yridinyl][l,2,43tri^ 
b] pyridazin- 3 " amine; 

N-[3-fluorophenylmetbyl]-7-[3-tri£luoromethyl-2-pyridinyl][l,2,4]triazoloU^ 
b]p5rridazin-3-amine; 
15 2-({7-[3-teifluoromethyl-2-pyridiny]][l,2,4]tTia2oloE4,3-b]pyrid^ 
yl}aniino)benzonitrile; 

N-(diphenyhnethy])-7~l3-trifluorometbyl-2Tyridinyl]ll,2,4]triazolo[4,3- 
blpyridazin- 3 - amine; 

N-[(lS)-l-phenylethyl]-7-[3-trifluoromethyl-2-pyridinyl][l,2,4]triazolo[4,3- 
20 b]pyridazin-3-amine; 

N-(2,4-dichlorophenyl)-7-[3-tiifluoromethyl-2-pyridiny]][l,2,4]triazolo[4,^ 

blpyridazin-S-amine; 

N-(3,4-dicUorophenyl)-7-[3-trifluoromethyl-2Tyridinyl][l,2,4ltriazolo[4,3- 
blpyridazin-3-amiae; 
25 N- [4-dimethylaminophenyll -N-{7- [3 -trifluoromethyl-2- 
pyridinyl] [l,2,4]triazolo[4,3-b]pyridazin-3-yl}amine; 
N- [(3, 4- dicblor opbenyDmetbyll - 7 - [3 - triQuoromethyl-2- 
pyridinyl] [l, 2,4] triazoloU, 3-b]pyridazin-3-amine; 

N-(4-chloro-2-metbylphenyl)-7-[3''trifluoromethyl-2-pyridinyl][l,2,4]triazolo[^^ 

30 b]pyridazin-3-amine; 

N-(3*cUoro-4-fluoropheny0-7-[3-trifluorometbyl~2-pyridinyU[l,2,4jtri^ 

b]pyridazin-3 -amine; 

N- [2-fluor 0- 6-trifluoromethylpbenyl3 - 7- [3- trifluoromethyl- 2* 
pyridiny]][l,2,4]triazolo[4,3-b]pyridazin-3-amme; 
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N-[4-fluoro-2-trifluoromethylphenyl]-7-[3-trifluoromethyl-2- 
pyridinyl] [l,2,4ltriazolo[4,3-blpyrida2in-3-amine; 
N44-fluoro-3-trifluoromethylphenyl3-7-[3-tri£luoromethyl-2- 
pyridinyl] [l,2,4]tria2«lo[4,3-b]pyridazin-3-ainine; 
5 N-[2xMoro-4-trifluoromethylplienyl]-7-[3-trifluorometh^^^ 
pyridinyl] [l, 2, 4] triazolo[4, 3-b]pyrida2in-3-amine; 
N-(2,3'dihydro-lH-inden-5Tl)'7"[3-trifluoromethyl-2wri^ 
blpyridazm-3-araine; 

N-(2,3'dibydro-l,4-ben2X)dioxiB-6T0-7-[3-trifluorometh^ 
10 pyridinyl] [l, 2, 4] triazolo[4, 3-b]pyridaziii"3-aniine; 

N-(4-trifluoromethylpbenyl)-7-(3-methyl-2Tyridyl)[l,2,4]tria^^^ 
b]pyrida2ine-3-aminei 

5-cUoro-7-(3-methyl-2-pyridyl)-N-(4-trifluoromethylphenyO[l,2,^ 
a] p3nidiii- 3 -am inel 

15 5-cUoro-7<2-methoxyphenyl)-NK4-trifluorometbylpbenyl)[l,2,4ltriazolo[4,3- 
a]p5rridin-3-aiimie,' 

5- cUoro-N-(4-trifLuoromethylphenyl)-7-(3-trifluorometbyl-2- 
pyridyD[l,2,4]triazolo[4,3-a]pyridin-3-aiiune; 

6- chloro-N-(5-isoquinoly])-7-(4-trifluoromethylphenyl)[l,2,4]triazo^ 

20 b]pyridazin-3-ainine; 

7- (3-methyl-2-pyridyl)-N-(4-trifluoromethylphenyl)[l,2,4]tria2olo[4,3-a] 

aminel 

7-(3"trifluoromethyl-2-pyridyl)-N-(4-trifluoromethylpheny]) [1, 2^ 

a]pyridiii-3-amine; 
25 7-(2-metbosyphenyl)-N-(4-trifluoromethylpheny])[l,2,4jtri^ 

amine; 

N<5"isoquinolyl)-7-(4-trifLuoromethylphenyl)[l,2,4]triazolo[4,3-b]pyri 
amine; 

7-(3-trifluoromethyl-2-pyridyl)-NK5-trifluoromethyl-2Tyridyl)[l,2,4]tri^^ 

30 b]pyridaznie-3-8anine; 

N-(4-trifluoromethylphenyl)-6-(3-trifluoromethylpyrid-2-yl)pyrazolo[l,5- 

a]pyrimidin-3-amine; 

4-trifluoromethylphenyl-3-(3-trifluoromethylpyridia-2Tl)irai^^ 
7-ylamine; 
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^=[4■trifluoromethylpllenyl]-743■trifluoromethylpyridin-2TUilmdazo[l,^ 
Zi!pyridazm-3-aniiiie; 

7-[3-trifluoromethylpyTidin-27l]-^t5-trmuoromethylpyridin-2-yl]iim^ 

Z3pyridazm-3-aminei 
5 jV=(5-methylpyridin-2Tl)-7-[3-tri£luoromethylpyiidin-2Tl]i^ 

Z3pyridazm"3"airiiiieJ 

[7-(3-meaiylpyridin-2Tl)-[l.2.4]triazolo[4,3-b][l,2.43triazm-3-yl3-(4- 
teifluoromethyl-phenyOamme; and 

[7-(lTnefliyl-m-iimdazol-2T0[l,2,4]triazolo[4,3-b]pyTidazm-3-yl]-(4- 
10 liifluoromethylphenyl)amine; 

or a pharmaceutically acceptable salt thereol 

7. A pharmaceutical composition comprising a compound according to 
any one of daims 1 to 6. or a pharmaceutically acceptable salt thereof, and a 

15 pharmaceutically acceptable carrier. 

8. A compound according to any one of claims 1 to 6, or a 
pharmaceutically acceptable salt thereof for use in a method of treatment of the 
human or animal body by therapy. 

20 

9. Use of a compound according to any one of claims 1 to 6, or a 
pharmaceuticaUy acceptable salt thereof; for the manufacture of a medicament 
for treating pain. 

25 10. A method of treatment of a subject suffering from pain which 

comprises administering to that subject a therapeuticaUy effective amount of 
compound according to claim 1, or a pharmaceutically acceptable salt thereof. 
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